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FOREWORD 


Accuracy of nicasureinent is one of the founcldtion stones 
upon winch modern engineering practice is hmlt Whit¬ 
worth, for instance, inaugurated a system of fine measure¬ 
ment for engineers winch became one of the most importtint 
means of facilitating the production of repetition parts and 
eventually the manufacture in mass on a Ihrge sc<ile where 
a great number of specialized operations are involved, and 
where the need arises for the extensive interchangeability 
of parts Unfortunately, however, this dem.uid for fiiu' 
accuracy of measurement, which is an inherent character¬ 
istic of the modern engineer in all work relating to materials 
and manufacturing operations, has not until reci'iitly 
been carried to its logical conclusion and apiilied to other 
branches of his work A notable instance is the di'ter- 
mination of costs of production where rult^ of thumb 
methods largely obtain, and where even to-d.iy simpi# 
empirical formulae are employed by some manufacturing 
engineers who hav'e not made themselves f.imihar with 
the basic principles underlying correct costing methods 
During recent years, however, much <ittention has been 
devoted to the jiroblem of accuiate costing in engineering 
factorifc's, and this interest has been aioiised, m no snicdl 
measure, as a result of war-time conditions The manu¬ 
facture m various factoricss all over tlu* Vountry of huge 
(piantitics of munitions natunilly led to a variety of 
methods of manufacture of the same article, with conse- 
cjiiently varying costs Investigations of these variations 
led to the development and installation in many cases of 
efficient costing methods, and brought to the serious 
attention of many manufacturers, for the first time, the 
value of accurate Cost Accounting. • 


in 



IV 


FOREWORD 


But frequently m the past manufacturers have regarded 
the Cost Accountant as one who appears on the scene after 
some wasteful expenditure has been incurred, and explains 
the course that might have been adopted to avoid such 
waste. Such post-mortem examination, as it were, has 
now, however, given place to the treatment of the living 
patient and the diagnosis of the cause of trouble in time 
to effect a cure The value of such constructive work in 
engineering factories can only be fully realized in so far 
as the manufacturing engineer understands methods of 
costing vSiifficicntly to enable him to interpret results 
intelligently It is mainly for this reason that the present 
volume has been written 

Some evidence of the manner in which Cost Accountants 
have advanced the technique of their work is afforded by the 
estaldishment and rapid growth of their Technical Associa¬ 
tion—the Institute of Cost and Works Accountants—and 
the importance which this Institute attaches to the practical 
engineeringftrainmg of persons who apply for membership 

In some df the largest works m this country university 
^.aduates in engineering, on the completion of their 
practical trainjng in works, have entered works accounting 
departments and are employed on responsible costing 
work. Further, in such works it is recognized by those 
responsible for the training of young men in all branches 
of engineering that some instruction in the fundamental 
principles of Works Costing is essential, and it is not 
uncommon for sych students to have lectures during their 
training period in Cost Accounting and to spend some of 
their training period in the Works Accounting Department. 

It is by such close relationship between the Engineer and 
the Works Accountant—which thus results in an intelligent 
appreciation of each other's work—that a degree of 
accuracy can be ensured in arriving at the cost of production 
such as is found in every other branch of engineering 
V/ork. 
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The importance of accurate knowledge of costs in 
engineering manufacture should need no emphasis, and 
the stifUy of the fundamental principles such as are dealt 
with m this book can be cordially recommended to every 
young man engaged in engineering manufacture 


TRArFORD Park, 
February, 1923 
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PREFACE 



This book is written for the use of engineers and also for 
engineering apprentices and students who ,are coming 
into contact witli the liiglily complicated organization of 
a modern engineering works for the hist time, and who 
want to obtain some knowledge of the whole system m 
which they luivo a })laco It contains a ‘‘straightforward 
history of what hajipens to an order for the manufacture 
of engineering goods, and of how, on completion of the 
work, the cost of an oidei is found It is assumed that 
the work is being done m a typical engineeiing firm whose 
manufactures of electrical and mecliamcal apparatus 
provide employment for from 5,000 to 10,000 hands The 
subject IS one of which every engineer should have a 
knowledge, but it is one wliidi is only just beginning to 
be recognized by tlie leading engineering C(>llegcs. The 
purpose of this book is to pi ovule suffu ient information,^ 
and yet not such an amount as will debar it a place in the 
already crowded sylLibus of a firesent-day engineering 
course. To a few it may indicate that tliere is a big field 
in Cost Accountancy for the man who is tiamed as a sound 
theoretical and practical engineer, and who possesses 
first-cljss qualifications in the two jirofcssions For all, it is 
hoped, it will engender an interest in the organizing work 
which controls and then presents the* results of the 
various activities in the engineering shops 
I have to acknowledge the courtesy of the lulitors of 
Business Organisation and Engineering and Industrial 
Management in permitting the use of portions of previously 
published articles, I am also indebted to Messrs The 
British Tabulating Co, Ltd, The Gledhill-Brook Time 
Recorders, Ltd, and The Hayward Co , for permission 
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to use various photographs appearing m the text Above 
all, I am indebted to Mr F C. Lawrence, M C., B Sc Tech , 
A C W.A , for suggestions and criticisms which •have, I 
believe, added materially to the usefulness of the whole 
book. The guiding motive with us both has been to 
present Works Accountancy m such a manner that more 
interest wiU be taken m this subject by the engineer, 
and our object will have been more than fulfilled if this 
book should influence some of the younger engineers to 
take up this absorbing profession and link it with their 
own. 

E. W. W. 


Knutsford, 

February, 1923 
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( HAPTEK I 

IXTROIHTCTOKY 

As a rough average it may be stated lluit only about half 
the standard selling price of <in electrical motor or steam 
turbine covers expenditure on raw material and w.igi's of 
employees diiectly engaged on machining or fitting the 
machine under consideration The balance covers, in 
addition to tiie profit, a great variety of direct and indirect 
expenses, the natuie of winch aie discussed in later chapters 
The price tluis consists partly of the principal direct charges 
and partly of miscellaneous mdiiect expenses’and profit 
Tile organization ol a large modem Works can be divide*^ 
up into much tlie same divisions On the one hand, there 
are the activities for which the firm exists—the Shops 
whicli actually make tJic jiroducts sold, and tlie engineers 
who design and control the form whicli tliose products 
shall take. On the other hand, there are all the subsidiary 
activities which are equally essentnd to the life of the Works, 
and without which no manufacturing concern could exist. 
These subsidiary activities include the buying, treansport 
and storage of the raw material, the organization ot the 
labour in the Shops, maintenance work, the storage of the 
finished product, the Sales organization, the keeping of the 
financial accounts, the obtaining of the figures representing 
what it has cost to make the products, and a whole variety 
of other lesser, but still important, activities These two 
mam divisions of a Works are absolutely dependent on eaeh 
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other; the Shops cannot keep running without the con¬ 
trolling organization, and these other departments only 
exist in order to be of use to the Shops. It is Equally 
»essential that there shall be no “ water-tight compart¬ 
ments ” within cither of these mam divisions, so that all 
the different sections of a factory shall work harmoniously 
together. The Cost Department usually forms the con¬ 
necting link between the Shops and the Offices, and it is 
therefore, an especial necessity that there should be a 
good relationship between the Cost Depaitment and the 
• Shops. All cos't and statistical iccords are primarily 
based on information given m the Shops, and hence it 
is obvious that in order to obtain accurate results the Shop 
records must be accurately kept Accurate Shop records 
will only be kept if the engineering and works staffs fully 
realize the importance of the information which they are 
recording, and if they liave a live interest in what is being 
done with the figures which they pass on. Wlien a member 
of the office* staff is making an enquiry on some point in 
the Shops, hfc is too often met with the leply, " I cannot 
lie bothered with that; my work is to get things made, 
not to juggle with figures." Happily this point of view 
is rapidly growing less as the mutual understanding of 
each other's work and problems increases. Frequently 
the Cost Department could give assistance to the engineers 
if only the engineers understood sufficient of the working 
of the Cost Department Jto be able to know when 4o ask 
for information and assistance It is easy for the Shops 
staff to take a keen interest m the work of the Cost Depart¬ 
ment because it is in touch with their own work all the time 
In addition, costing is live, interesting work, full of fresh 
problems touching many different subjects, and out of 
which the old-fashioned drudgery of office routine has been 
largely eliminated by up-to-date office machinery and 
modern efficient methods of handling such as the ones which 
ate exemplified in later chapters. 
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The system,described m this book is to a large degree 
a summary of the essential features of the organizations of 
some ofthe largest manufacturing concerns in this country. 
The account may not exactly fit any other Engineering 
Works, but a clear understanding of the organization of any 
one Works will make the organization of any other Works 
very much more easy to comprehend The Woiks to 
which the organization described applies has been assumed 
to consist of the following main departments— 

Shots 

(a) Mechanical Manufacture’^ 

(1) Till bines, Steam and Gas Engines 

(2) Condenscis, Pumps, Geai-wheels, etc. 

(b) Electrical Manufactures 

(1) Electrical Motois and Generators 

(2) Electrical Tiansforniers 

(3) Electrical Switchgear 

(4) Electraal Meters and rnstruinents 

(c) Subsidiary or “ Feeder ” Departments 

(1) Iron Foundry 

(2) Biass Foundry 

(3) Forge 

(4) Pattern Shoji 

(5) Joiners’ Shop 

(6^ Tinsmiths, Painters, etc. 

(7) Electrical Coils (for motors, transformers, etc) 

(8) Testing, C'hemical, and Research 

(9) Work's Power Supply. 

(10) Maintenance, Cranes, etc 

(d) Outside Erection Departments 

Offices. 

(1) Sales (including Tendering and Order Depts.). 

(2) Production and Specification Depts. 

(3) Stores and Buying Depts. 
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(4) Engineering and Draughting Depts. (including Blue 

Printing Section). 

(5) Shipping Dept. 

(6) Cost Dept. 

(7) Cashier’s Dept 

(8) Financial Dept. 

This list covers the mam depaitmcnts which are likely 
to be met witli, but the list will be different for every 
different Works Some of the smaller departments have 
been intentiona*ily omitted from the list in order not to 
confuse the issue In later pages each department is 
described m the natural sequence in which it affects a 
tyjiical oidei passing thiough the Works 







CHAPTER II 


THE ESSENTIALS OF COSTING 




The terminology used in costing is still vciy far from 
standard It may therefore be advantageous, before 
proceeding furtliei, to indicate tlie meaning of the dilfeicnt 
t^ms as used m this book, and at the same time to 
summarize the mam principles of enginccrmg costing 
The different components which go to make up the 
selling price of a finished product aie explained below, 
and can be tabulated as follows— 


Direct Material) Direct 
Direct Labour 1 Expense 
Factory Overhead 
Office Oncost 
Profit 


Factory Cost j 

\ Cost 


Selling 

Price 


The term “ Matciial ” is usually taken to include both 
raw material and finished or semi-fimshcd products which 
are bought from outside Thus, if a stei'l t.isling for a 
steam-chest had been bought from an outside manufac-* 
turer, tlie whole cost of the casting <is suiiphed would be 
treated as “ Material ” in spite of Uk' tact that this figure 
includes within itself, as legaids the supplier, all the 
components of selling ])iice that aie indicated in tlie table 
given above 

The jerm “Diiect Laboiii ” includes all the wage outlay 
that has been expended directly in m<'fhining, fitting, 
overhauling or testing the article made 

The “ Factory Cost ” consists of these direct material 
and labour charges together with a third component 
termed in this book “ Factory Overhead Expense." A 
typical list of the items which are included in the term 
" Factory Overhead Expense " is given on page 6. /The 
chief difficulty of Cost Accounting lies in the apportion¬ 
ment and distribution of this third component which' 
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usually forms an even bigger proportion of the total 
Factory Cost than the whole of the direct labour charges. 
The manner in which this Factory Overhead is 'applied 
IS thus of the very greatest interest to the engineer, as 
very often it is the value of these charges which will 
determine whether it is profitable to continue the 
manufacture of some particular line of goods. 

To sell an article at the Factory Cost, however, would 
entail an actual loss on the order, as a further increase m 
the price must be made to cover administrative, selling, 
and other gencial expenses connected chiefly with the 
offices. A typical list of the items which are included in 
the teim " Office Oncost " is given below, alongside the 
list of items which make up '' Factory Overhead.” 

The standard selling price is formed by adding a per¬ 
centage to the total cost to cover the profit which it is 
desired to make It should be particularly observed that 
the selling price is quite independent of the total cost as 
the profit factor is a perfectly arbitrary one. The selling 
price will vaiy to a large extent in accoidance with maikct 
•conditions at the time of sale, and m exceptional conditions 
may even be below actual cost. 


Factory Overhead Expense<i 
1. Rent, rates, taxes, and insnr- 
anee (health, accident, and 
fire) 

2 Motive power, transport, fuel, 

gas, water, lighting and 
heating 

3 Patent fees and royalties 

4 Non-productive wages of , 

storekeepers, firemen, en- 
gincmen, time-keepers, cost ' 
clerks, factory clerks, super¬ 
intendents, managers, and i 
engineering staff 

5 Repairs, renewals and depre- | 

ciation of plant, machuu^, j 
cranes, tools, land and' 
mgs ! 

6 Factory printing, stationery, i 
* etc. 


Office Onco’d Expenses 

1 Rent, rates, taxes, and fire 

insurance of offices, ware¬ 
house, showrooms, etc 

2 Water, lighting, and heating 

of offices, warehou'-p, show¬ 
rooms, etc 

3 Bad debts, discounts, etc 

4 Salaries of travellers and of 

the Financial Department 
staff, directors' fees 

5 Depreciation of furniture, 

fixtures, and fittings 

6 Carriage outwards, packing 

materials, printing, sta¬ 
tionery, postage, adver¬ 
tising, etc. 

7 Interest on capital, loans 

and debentures , bank in¬ 
terest 
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In comparing the above lists of items making up Factory 
Overhead Expanses and Office Oncost Expenses, it should 
be notei that several items such as “rent,” “water,” 
and “ printing ” may appear under bolli classifications 
Office oncost and profit arc factors over which the 
engineer and cost accountant can rarely exercise any 
control. They amount usually to an extra* of from 10 
per cent to 25 per cent each of the Factory Cost. In this 
book they are not taken into consideration, and the basis 
of the description is taken as the Factory Cost made up 
of material, labour, and factory overlie«id charges. 

The following table illustrates the proportions of the 
different components of Factory Cost for different classes 



Din rl 

Dm rt 

shop, md 
Offltc Si ifl 

Koin.under 


M Itul.il 

Liboiir 

I- ihour in 
<)v( rh( , 1(1 

of F.irtory 
Overhr.id 

Main Departments-- 

' % 


% 

% 

Turbines, Steam and GasJ 





Engines, KloctriCcd | 

Motors and Generators) 

.so 

25 

l.S 

• 

10 

Electrical Switchgear, etc 

3.S 

30 

23 

12 

Subsidiary Departments — 





Iron Foundry 

40 

28 

20 

12 

Forge 

50 

20 

12 

18 

Pattern Shop . 

20 

50 

15 

15 

Tinsmiths 

40 

42 

10 

8 

Electrical Cods 

70 

17 

8 ' 

5 

Average over ivhole Works 

50 

25 

15 I 

10 


of engineering products. It should be noted that m this 
table and throughout the book the whole cost of rough 
castings is included under the heading “ Material.” The 
figures given under the headings “ Labour ” and “ Over¬ 
head ” include the work done in subsidiary departments. 
Thus in the case of Turbines Motors, 50 per cent 
of the Factory Cost consists of ®Tges for raw material, 
rough castings and small fittings purchased outside, 25 

2 —( 1924 ) 
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per cent consists of direct machining and fitting charges, 
and the balance of 25 per cent consists of charges for 
Factory Overhead. 

The figures are only given as a general example, as, of 
course, any alterations in the organization or in the pro- 
portion of small parts purchased from outside suppliers 
will at once affect the relative proportions. It will be 
noticed that the turbines, steam and gas engines, electrical 
motors and generators are grouped together, the composi¬ 
tion of their Factory Costs being the same. With the 
, smaller work, such as switchgear, the value of the material 
forms a much smaller proportion of the whole, and the 
value of the labour component is correspondingly increased 
The figures given under the heading, " Remainder of 
Factory Overhead ” chiefly represent power supplies 
together with annual charges, such as rent and depreciation 
The departure of electrical switchgear from the average 
charge of 10 ])er cent for these expenses is largely accounted 
for by the (difference in value per unit of area occupied 
in the Work^ by this class of apparatus. Switchgear has 
j,a low cost per unit of manufacturing area required 

The figures given for the subsidiary departments also 
show some interesting variations. The high proportions 
of overhead in some departments are explained by the 
large amount of floor space required by the iron foundry, 
the big charges to the forge for fuel and draught, and 
the high rate of depreciation incurred by the pattern 
shop stores In the electrical coils department the cost 
of material forms a large proportion of the whole cost due 
to high unit cost, and the Factory Overhead is correspond¬ 
ingly light, there being a large output per unit of floor-space 
m this department 

At this point it will be advisable to show the difference 
between the two chief types of engineering costs, and to 
illustrate the meaning and composition of the " Work in 
Progress Statement." 
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The manufacture of such products as turbines, motors 
and transformers is usually costed by means of a "Job 
Cost," 111 ? all direct material and labour is charged 
to individual "job numbers” m the sliops, A job 
number may, of course, represent only one machine in 
the Turbine Department, whereas in the Meter Department 
it might represent a thousand watt-hour ifieteis being 
made to fill one order. 

A type of costs less fiecjuently used m Engineering Works 
IS the system of “ Process Costs " In tjiis system all 
charges are made to a geneial piocess number, and the 
product is then charged out at so much per unit. For 
instance, in a depaitment dijiping electrical coils in insu¬ 
lating varnish it would obMously he imjiossible to charge 
the cost of the labour and ol the vainish used to each set 
of coils What IS actually done is to find the cost of 
material, labour and factory ov'eihead absoibed for a 
definite weight of pioduct,and thus to calculate the amount 
per unit weight which should be ''barged A* system of 
Process Costs might be used in .i department nuikmg 
punchings of electrical sheet steel loi the armatures and 
poles of motors, and some modification of the system is 
usually found m connection with Foundry ('osts 
A Work in Progress Statement is a financial account 
which IS of great interest to the engineer, as it will always 
give him a very good indication of the state of work m 
the Sluips. In order to get a flear understanding of 
the working of this statement it is as weli to think of it 
as of a person who is responsible for all the work of the 
department. Any material given to him or work done 
for him will be charged (or debited) to him. On the 
other side of the account he will be given credit for all 
the finished work he turns out, and for which he is no 
longer responsible The balance of the account, or difference 
between the total debits and credits at any time, will thus 
always indicate the total value in the Shops of the unfinished* 
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work and stocks on hand at that date. Below is given a 
typical departmental Work in Progress Statement for 
one month. 

WORK IN PROCxRESS STATEMENT 
“ X ” Dept July, 192. 


Debit [Input) | Credit (Output) 


Balance of account 

£ 1 

E'lmshed material ship¬ 

i 

brought forward from 


ped to Warehouse 


June 

17,650 

during July 

3,660 

Wages paid during July 

480 1 

Material bhippcd to 


E'actory Overhead Ex¬ 


other depts during 


penses charged during 

1 

July 

130 

July 

540 

Work done during July 


Material and finished 


on tools, buiidings, 


parts received from 


etc , not chargeable 


other depts during 

' 

to customers’ orders 

90 

July . 1 

1,270 

Balance of account ear¬ 


Material purchased from 


ned fonvard to Aug 

18,190 

other firms during July 

2,430 



i 

22.370 , 

i 

22,370 


• This account shows that th(‘ total value of the raw 
material actually in "X" Department, plus the expenses 
incurred to date in making this raw material into the 
finished product were;(! 7,650 and £18,490 at the beginning 
and end of July respectively These figures would include 
the value of the departmental stores of raw material at 
each date. 

It will be seen that the Work in Progress Statement 
automatically forms a summarized monthly inventory 
of all the work being done in “ X ” Department. Once a 
year the balance of the account would be checked by an 
actual stocktaking of all tjie work and stocks of material 
which are tangibly present m the Shops. 

The value of this account is very evident on a little 
consideration. The increase of £840 in the balance which 
occurred during July indicates either very heavy purchases 
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of raw material for the month or a low tonnage of finished 
products shipped to the warehouse. The former reason 
might b» due to material being bought before it was required 
for working on in the Shops, the latter reason might be 
due to an imperfect production programme whereby 
nearly finished products were not completed and despatched 
to tlie warehouse. Whatever the cause of the increase is 
eventually found to be, a very important function will 
have been performed by the Work in Progress Statement 
drawing attention to the change The wliole of the 
;£18,490 balance represents money sunk m the business* 
for which interest is being paid, and for which no retiiin is 
being received It will thus be seen that it is most impoi- 
tant to keep this figure dowm as low as is practicable In 
the realization of this object the greatest assistance will 
be given to the engineer by a careful monthly comparison 
of the figures making up the departmental Work in Progress 
Statements. In any film where the costing system forms 
the basis of the financed system and wheiedhe Costing 
and Financial Accounts are juopcrly mteilockcM, the Work 
in Progress Statement will certainly assume a very# 
important position 
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HOW A ( ITSTOMKR’s ORDFR IS DliALT WITH 

Assuming tlUit tlie Selling Department have got into touch 
with " Power Supply Co a probable customer, and that 
a tender has been m.ide slating the lowest price for which 
" The General Engineering Works ’’ is prepared to manu- 
• facture, we will lake u]) the history of tlie order for the 
manufacture of a complete set of plant for a generating 
station at the ])oint wheie the order is definitely placed 
with "The General Pmgmeeiing Works" 

All previous correspondence with “ Power Supply Co " 
Will be handed over by the Selling Department to the 
Order DepartiiK'iit, and la'iiceforth the Order Department 
will be responsilile for keeping the Works in touch with 
the requirements oi the customer and for the general control 
of the order 

For the sake of example, let us assume (hat the order 
covers the plant tabulated on page 13. 

It should b(' observed that the money values given in 
this example under the heading " Expected Factory 
Cost " are jmiely arbitrary ones, and are given only for 
the sake of illustration A good idea of the complexity 
of the problems aiismg,in such an older may be (‘btained 
by examining the photo|i^ra])h given in Fig 1 on page 14 
This photograph shows the detail of construction required 
in the 690 B H P., 1900 R.P M steam turbine and oil 
pumps installed in the Anglo-Persian Oil Company’s works. 

The order, on receipt, would be given a job number— 
in this case, "A 188 " The order would be divided up 
into its mam parts and given sub-numbers as shown 
(1-15). This wall facilitate the general handling of the 
order in the different departments of the Works These 
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preliminary matters having been arranged, the next step 
for the Order Department is to inform all other departments 
concerned of the particulars of the work to be done 
In the first place, a price sheet would be sent by the 
Order Department to the Financial Department. This 
price sheet would give m addition to the details shown 
in the statement on page 13, particulars as to terms 
of the contract and any other matters which specially 
affect the Financial Department. With this price sheet 
for guidance, the Financial Department are now enabled 
to invoice material as and when it is shipped to “ Power 
Supply,” and also to collect payment from the customer 
in accordance with the teims of the contract. 

*• A second copy of the price sheet is sent to the Shipping 
Department in order that they may Jiave full information 
about the order when it comes to be dispatched 
Although price sheets have been issued to the Financial 
and Shipping Departments, nothing lias yet been done 
to put the order into work in the Shops In order to 
achieve this object the Order Department issifc' a number 
of ” Job Order Sheets.” In the case of " Power Supply,” 
fifteen job order sheets would be required—one for eacJi 
of the items of plant detailed on page 13 These job 
order sheets would be issued on a departmental basis, 
eg. the job order sheet for A 188/1, the steam tuibme, 
would only be issued to the Turbine Department, and that 
for A.*188/2, the alternator, would only be issued to 
the department dealing with these electrical machines. 

Job order sheets form the instructions to the manufac¬ 
turing departments to commence work on the order The 
type of information given can be gathered from tlie example 
given in Fig. 2 for the turbine under consideration 
It will be observed that copies of the job order sheet 
are sent to the Production Department, Cost Department 
and Drawing Office. The copy sent to the Production 
Department will enable the programme of manufacture 
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JOB ORDER SHEET. Job No A 188/I 

Issued 1 2 1923 for “ Power Supply ” Delivery due l5 2 1924 

Tlie following plant IS to be manufactured on the above Job No 

One 15,000 KW, 3,000 R P M , No 25 pressure 
Steam 7 urbine 

This turbine is to be capable of developing full load con¬ 
tinuously at the terminals of the 15,000 K IF , 18,750 K V A , 
3-phase, 50 period, 0,(U)0-volt Alternator ouiered on Job No 
A 18812, when supplied with steam at a pressure of 200 lbs 
per ff/ in , superheated hW F, and cxhaustiny into the surface 
condenser ordered on Job No A 18810 
1 

Copies of this sheet sent to Turbine Production Dept 
Turbine ('ost Dept 
Turbine Drawing Ottice 


Flo 2—Job Order Sheli 

to be arranged in the Shops, and will give up-to-date 
infc^rrnation as to the amount of work in hand The copy 
sent to tlie Cost Dejiaitment will give authoiity for 
charges on Job No A 188/1 to be accepted The copy 
sent to the Diawing Office will stait off the preliminary 
woik on the order 

It will be understood, of course, that usually several 
months will elapse before actual manufacture can be 
commenced on a big older such as the one under considera¬ 
tion All the details of design will have to be fully worked 
out or existing designs •modified, and engineering flrawings 
must be made*of all the parts to be manufactured. It is 
not within the province of this book to discuss the organ¬ 
ization of the Drawing Office and the manner in which 
machinery is designed We will, therefore, assume that 
the work of this department has been satisfactorily accom¬ 
plished, and will follow the order on the next stage of 
its travels. 

^ Other particulars as to overload capacity, steam consumption,. 
alternator efficiency, etc, are added 
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As the plant is designed and drawings made, the Drawing 
Office give full particulars to the Specification Department. 
The Spe«iification Department, m conjunction with the 
Production Department, arrange the details of manufacture 
m the Shops These two departments henceforth become 
responsible that the plant is made according to the design 
and within the time limits laid down m tlie job order 
sheet. 

It will be dealer if we leave the consideiation of the 
detailed working of these dep<irlments and of the Cost 
Dejiartment until a Liter chapter When ten months or 
so have elapsed and the completed turbine passes out of 
the Shops after having successfully negotiated all the 
elabor.ite tests ,ind inspections to which a mat lime of this 
type IS sulijected, the section of the Woiks wdiich becomes 
responsible for the tin bine is the Shipping Department 
The general Works production piogiamme will have been 
arranged so that, within a few w'ceks of the date that the 
turbine is leceived, the Shipping Department wtll be asked 
also to take ch<ii>(e oi all lhi“ othei })lant oideied on the 
other sub-Ilumbel^ (A 188/2 to A 188/15) The arrange¬ 
ment of all the details ol shipping will call for veiy caieful 
handling by the de])aitment responsible If the order is 
for export to foreign countries, special attention to the 
packing wall be required Special crates wall have to be 
manufactilled, and (are exercised m airanging a multitude 
of det^ik apjieitaming to craty markings, insurance, 
customs, ordering of trucks, height, bill^vof lading, and 
general shipping arrangements The large amount of 
work involved wall be ajiparent w'hen it is mentioned that 
an order such as the one under consideration may take 
up to 150 different shipments, ranging from a 50-ton 
stator, forwarded in a s})ecially constructed railway wagon, 
down to a few nuts and bolts taken out of the Works by 
an erecting engineer. Track is kept of all these varying 
shipments m the following manner. Whenever a shipment 



To MESSRS POHER SUPPLY, 



Fig 3 —Shipping Advice Note 
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IS made from the Works an advice of sJiipment is invariably 
made out, as illustrated in Fig 3 Copies of this advice 
of shipmelTt are sent to (1) the customer—m order that he 
may know that the goods are on the way , (2) the Order 
Department—to enable this department to check that 
the customer's requirements are being fulfilled; (3) the 
Financial Department—so that apjilication fdr payment 
may be made in accordance with the conditions of the 
contract with the customer for the supply of the goods. 
A fourth copy of the advice of shipment js filed m the 
Shipping Department Before the goods are actually 
shipped these copies are all carefully checked against the 
'*price sheet originally issued by the Order Department 
By this means any discrepancies as to the quantity or 
description of apparatus to be shipped arc discovered 
before the mistake has gone too far to be rectified 
When the apparatus has all been dispatched the order 
rests in the hands of the Outside Frection Department 
to carry out the remaining obligations of the manufacturer. 
The obligations of the purchaseis to pay for* the goods 
bought are looked after by the Financial Department. 
With the completion of the work of these two departments, 
and in the absence of any special maintenance or insurance 
terms in the contract, the order may be considered closed 
In the following chapter we return to the portion of the 
history that we have omitted, that is, how the plant is 
manufaetured and costed 

A summary of the route taken by the ordei m its travels 
through the different departments of the Works, so far 
as has been traced in this chapter, is given on page 20 
in the form of a diagram (Fig. 4) The mode of communi¬ 
cating information between each department is shown 
in italics. 




Fig 4 - Route taken by Order in Passing Through 
Different Dfpariments of Works Organizaiion 


Sfe Chapter IV and Fig 10 on page 

















CHAPTER IV 


MATERIAL 

In the previous chapter the details of the work of the 
Specification and Production Departments were omitted 
In this chapter the history is taken up again at the point 
where the Drawing Office had commenced the design of the 
plant. The work of the Cost Depattment only is left for 
discussion in tlie succeeding cluipters 
For the sake of clearness we will follow througJi the 
procedure adopted m tlie making of one jioition of tlie 
turbine order, and, as our example, will select the general 
drawing coveimg the details of (he low piessme end of 
the turbine cylinder being manufactured on Job No. 
A. 188/1. The cylinder of a turbine consists of the largest 
castings m the plant, and might be describeib roughly, 
as the steam-tight casing for the woiking palts of the 
turbine. In the example under consideration tlu' cylinder 
consists of a high pressure end and a low pressure end, 
the latter part comprising a lop halt casting weighing 
4} tons and a bottom half casting weighing 10 tons, to¬ 
gether with three covers and .i miscellaneous collection 
of flanges, studs, bolts, nuts, screws, dowel-pms and 
eyebolts.^ For the sake of simplicity the majority of 
these miscellaneous small parts aic omitjlcd from the 
following description 

In the first place, the Drawing Office will prepare a scale 
drawing of the parts. This drawing will be given a dis¬ 
tinctive number—m this case D 4556 In one corner of 
the sheet there wall also be made what is usually called 
a bill of material, this being an itemized list of all the parts 
appearing m the drawing, together with a list of the nuts, 
bolts, etc , required in connection with these parts. Part 
21 



Low Pressure End oj Cylinder Scale 



Fig 5 —Bill of Material 
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of the bill of material for the drawing of the low pressure 
end of the cylinder mentioned above is given m Fig. 5. 

A few jiomts in this bill of material perhaps require 
explanation. In the first column each part of the drawing 
IS given a consecutive item number for purposes of reference. 
If the part mentioned is usually kept in stock, the stores 
reference number is given in the second cohimn. {See 
items 6 and 11 in Fig 5 ) In the case of some of the items 
enumerated drawings may already exist. If this is so, 
a new drawing of the part will not be made but the item 
will be mentioned m the bill of maternl, and the serial 
number of the existing drawing quoted in the fifth column 
{See items 4-7, 9 and 11 in Fig 5 ) The pattern number 
IS quoted m the last cohimn in the case of all castings 

A tracing will be made of the drawing, and by means of 
this tracing a number of blue print copies will be produced 
These blue print copies will be forwarded by the Di awing 
Office to the Specification Department along with an 
information sheet. The information sheet menely quotes 
the serial numbers of drawings used on the job* and gives 
the customer’s name, the job number, and any special 
instructions with regard to the manufacture This sheet 
forms the instructions to the Specification Dejiartment to 
proceed with the ordeiing of the mateiial foi the drawings 
mentioned on the sheet. 

On receipt of any new drawing by the Specification 
Departrpent, a special card is immediately made up from 
the bill of material shown on the drawing A separate 
card IS made up for each drawing dealt with, and, m 
addition to all the particulars shown in the bill of material, 
the completed card states the names of the departments 
responsible for providing the raw material and for machin¬ 
ing and fitting each item The first six columns of Fig 6 
illustrate the card as it would be made up for drawing 
D. 4556 These cards are kept filed in order of drawing 
number. 


3—(1924) 




Fig. 6—Specification Sheet, 
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On receipt of an information slicet containing instruc¬ 
tions to manufacture, the Specification 3>partment collects 
together ct!l the cards bearing drawing numbers mentioned 
on the sheet, and proceeds to make up a number of specifica¬ 
tion sheets such as the one shown in Fig 6 A separate 
sheet is typed for eacli main drawing number Sufficient 
copies are made for distribution to each of the Separtmcnts 
mentioned m the fifth column, togelher uith extra cojaes 
for the use of the Cost and Production Departments 
These specification sheets are issued some time in advance 
of the date when it is desired to tommence manufacture. 
This enables the various foremen to arrange their work 
to the best advantage, witJi a knowledge as to what woik 
future requirements will involve 
If the supply of some stock article, such as that men¬ 
tioned m item 11, Fig 6, is running low, a quantity will 
be re-ordoied for the stores, the piocediire adojited being 
exactly the same as that outlined above 
Bluc-pnnt copies of the diawmgs aie issued ^is leqiiiicd 
to the Shops by the Specifi('ation Department 
On receipt of the specification sheets, the iron fouridiy 
and forge wall arrange to make the castings and forgings 
for which they aie res])onsible (as shown m the fifth column 
of the sheet illustrated in Fig 6) 

In the case of a department drawing material fioin a 
stores, a requisition for the items required will be made 
up from the specification sjieet « Thus, in the above 
example turbine details department will make a requisi¬ 
tion on turbine detail stores for items 6 and 11, as 
illustrated m Fig 7. 

We have now reached the point m the progress of Job 
No A. 188/1 where all the material specified on drawing 
No, D. 4556 has been ordered from the different depart¬ 
ments and stores. Raw material required by the iron 
foundry and forge will, of course, be obtained by these 
departments from their own raw material stores. 



Turbine De*ails 



:iON ON Storeroom 
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It is not within the province of this book to go into the 
details of manufacture in the different sliops, or to discuss 
the arraflgement and handling of tlie material in the 
different stores. The paper tiansactions in the Stores, 
so far as they affect the Cost Department, are described 
at the end of the chapter m connection with the description 
of the work of the Buying Department I'he engineer 
should appreciate, however, tliat a sound Stores system, 
ensuring the safe custody and the proper issue of all stores 
articles, is an essential for the building uj>of an accurate 
cost system Without proper stores accommodation and 
sound stores methods of dealing with receipts and issues, 
a full measure of success cannot be achieved by the Cost 
Department. 

Each completed casting and forging which is received 
in the turbine machining or turbine details departments 
will be accompanied by a delivery note such as the one 
illustrated m Fig 8 This delivery note will always be 
written out m duplicate One copy will be i>]gned by a 
representative of the dejiartment leceivmg the goods 
and returned to the forge or iron foundry as a receipt 
The other copy will be foi warded to the Cost Department 
so that the Work m Progress Account of the forge or iron 
foundry may be credited with the value of the goods it 
has shipped, the Work in Progress Account of the depart¬ 
ment receiving the goods may be charged accordingly, and 
that tl^ cost of the work may be booked up against the 
particular job number. The values to be shown under the 
headings " Material,” ” Labour ” and “ Overhead ” are 
inserted by the Cost Section dealing with the forge or iron 
foundry costs The method of determining these figures 
IS the same as that used by the Turbine Cost Section for 
determining the cost of the whole order, and is described 
in this and succeeding chapters 
To each piece of material is tied a ” Work Tag ” which 
states the job number, drawing number, and any special 



DELIVERY NOTE Job No A 188! 1 



Fig 8—Delivery Note 
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instructions which may be required This enables the 
identity of each piece of material to be preserved. 

As eaclf part is worked upon, the employees record the 
time spent by means of job tickets, such as those described 
in Chapter V As the parts are finished they are slapped 
to the erecting depaitmcnt, dehveiy notes being made 
out and dealt with in the same manner as tlwt desciibed 
above. It must not be assumed that the whole proct'diire 
outlined above is by any means standard It is only a 
description of one out of a number of methods which might 
be used to obtain the required results 

Let us now see how the ('ost Dcjiartment deals witli 
the requisitions on stoieroom and the delivery notes 
which are received fiom time to time as the woik in the 
Shops progresses {see Figs 7 and 8) The value of the items 
shown on these requisitions and delivery notes will have 
been previously entered up m the columns provided, 
either by the Storeroom or by the Cost Section of the 
department shipping the material * 

On the receipt of the original instructions ioi commencing 
manufacture, the Cost Dejxirtment open a summary of 
cost for each job number. The form adopted for the 
summary of cost might be such as the one illustrated m 
Fig. 9. On to this sheet all charges against the job are 
posted in totals as received The total cost of a joli to 
date can thus readily be ascertained from the figures 
shown (in the cost summary sheet. 

Each week all the material requisition*^ and delivery 
notes that have been received m the Turbine Cost Depart¬ 
ment on any one job number will be collected together 
and the total value will be posted to the cost summary 
sheet for that job Thus the summary given in Fig 9 
shows that the total charges received on Job No. A. 188/1 
for the week ending 16 4.1923 were £23 10s 8d , consisting 
of a charge of £20 Os. 3d from the Drawing Office and 
charges from Stores and other departments on requisitions 



Turbine Department 



Fig 9 —Summary of Cost Form 
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and delivery^notes totalling £1 3s, 4d. for labour, £\ 7s. 9d. 
for Factory Overhead and 19s 4d for raw material The 
way m \fliich charges from the turbine department are 
obtained is dealt with in the next chapter. 

In addition to this summarized cost it will be found 
very useful to keep a detailed cost of the paits For this 
purpose the specification sheets illustrated ifi Fig, 6 and 
described on page 25 may be utilized. The individual 
charges shown on the material recpiisitions and delivery 
notes are entered up on the specification^ sheets against 
each item. The proceduie will be clearly understood 
by referring to item 12 in the specification sheet given 
in Fig. 6, which shows the amounts entered up for the 
forge charge on the delivery note illustrated in Fig. 8. 
Quick cross-reference is made between the material 
requisitions, the delivery notes and the specification sheets 
by means of the drawing numbers which are invariably 
quoted in the first column of each form. For tins purpose 
the specification sheets on any one job are filed together 
in order of drawing number. 

Any mateiial defective, or letiirned for any reason, will 
be allowed for by means of credit notes, which will be 
entered up on the summary of cost and specific.ition 
sheets m the same manner as the charge notes, tlie only 
difference being that they are entered up in red ink in 
order to show that the figures must be subtracted from 
the to4al cost instead of being a^ded 
By means of the detailed posting to ithe specification 
sheets a very effective check is obtained at the close of 
the job, as any over- or under-issues of material can be 
immediately detected. In addition, any discrepancies 
in the cost due to missing charges, missing credit notes, 
double charging or wrong specification will be easily 
found and rectified The possibility of thus rapidly 
checking the figures at the close of a job is of very great 
advantage—as will readily be realized when it is mentioned 
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that a big turbine may consist of over 25,000 separate 
pieces of material, ranging from a 10 ton cylinder casting 
down to the three thousand or so little pieci.-j of steel 
required for riveting the blades to the revolving discs. 

A further advantage of this detailed posting of charges 
to the specification sheets is that whenever a detailed 
analysis of the cost of a product, the cost of a spare part, 
or any other such information is icquired, the specification 
sheets are immediately available and will provide whatever 
information is sought. 

It is now necessary to detail the jirocediire adopted by 
the Buying Department in making purchases of finished 
parts fiom outside suppliers 

In the first place, any part n'quired Irom an external 
manufacturer will be ordered by the Production Depart¬ 
ment from the Buying Department on a specification 
sheet or on a sjiecial requisition All lequisitions foi any 
one type of article will be lecorded on a separate caid in 
the Buying Department. On this caul will afterwards 
be recorded all the transactions of the Buying Department 
m relation to that class of article. Enquiries for the supply 
of the articles requiied will be sent out to likely suppliers, 
prices quoted will be compared, and eventually a contract 
for the supply will be made When the goods ariive at 
the Works they will be examined in order to see that they 
conform with the order, and the invoice will be checked 
to see that it correctly describes the quantity, quaht}g and 
type of the goods actually received. After these things 
have been done the invoice may be passed for payment 
and sent to the Financial Department for settlement of 
the account At the same time a form will be sent to the 
Production and Cost Departments giving a description 
of the articles received, together with a note of the price 
paid. The Cost Department will deal with this form in 
exactly the same way as with the material requisitions 
and delivery notes described in tins chapter. The whole 
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charges will, of course, be entered up under the heading 
material ” in fhe summary of cost (Fig 9). 

When nmterial is either ordered from an outside supplier 
or made internally for delivery to the Stores, charges for 
the material delivered will be made to the Stores and 



Fig. 10—Forms uslo for NorirviNO hie 4osi Dept ok 
Shop Transactions 


entered on a bin card kept for each class of material m 
the Stores. When a material recpiisition is received by 
the Stores the goods will be issued, and the material 
requisition will be priced against each item by reference 
to the bin cards Credit will be given to the Stores Account 
for the value of material issued on all these material 
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requisitions, and corresponding charges will be made to 
the different departmental Work m Progress Accounts. 
The individual charges will be entered on the job*summaries 
of cost and specification sheets in the manner already 
described in this chapter It will, therefore, be seen that 
the balance of the Stores Account at any time will reprcvsent 
the value of the goods in the Stores at the same date, as 
an entry in the account is made whenever goods arc either 
received or issued 

In Fig 10 a table is given showing the use of the different 
forms described in this chapter This figure completes 
the table given m Fig 4 on page 20 



CHAPTER V 


LABOUR 

In the previous chapter an outline has been f,*iven of the 
methods adopted for dealing with the charges for material 
We now come to the methods adopted for dealing with 
the charges for labour which arise during the conversion 
of the raw material into the finished article 
As far as shop records are concerned there are two 
principal requirements which have to be met. In the first 
place a record must be kept of the total time woikcd by 
each employee each week. This record is necessary in 
order to be in a position to calculate day-work wages and 
to keep a check on absentees and late-comeis The record 
IS usually obtained on some form of jiay roll clock card 
such as that illustrated in Fig 11 and described below 
The second requirement to bo fulfilled is tfiat details 
must be recorded of what each employee’s work consists. 
All time must be allocated to individurd job orders or 
processes and full details of the work must be given 
Tins IS partly in order to obtain particulars so that the 
wages of piece-workers may be computed, and partly in order 
that the Cost Department may keep an individual cost 
account ^f each job or j^rocess as described below This 
record is kept on some form of job ticket* such as that 
illustrated in lugs 13 and 24 and described on page 38 

Pay-roll Clock Card 

There are several well-known methods of recording how 
many hours each employee spends at work, but most of 
the larger engineering firms are adopting one of the 
several automatic clocks which are now on the market. 
An illustration of the Gledhill-Brook Clock is given m 
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Fig. 11.—Pay-roll Clock Card. 

(The design vanes according to the make of the clock ) 
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Fig. 12 When a clock card (Fig. 11) is inserted into 
the vertical slot in the box at the bottom of tlic clock 
(Fig. 12), wd the projecting handle is depressed, the time 
is printed in one of the spaces shown on the clock card. 
The position of the vertical slot is aulom<itically adjusted 
so that the printing is shown against the correct day of 



Fig 12--Gledhill-Brook Clock and Racks for Cards 

> t 


the week. At the end of the week the employee’s wages 
are calculated in conjunction with the job tickets described 
below, and the amount of the wages is then entered at the 
top of the clock card together with particulars of any 
deductions. When the employee is paid the net amount 
of wages indicated on the clock card he signs the latter 
at the foot as a receipt. The employee's name and number 
are most conveniently printed at the top of the clock 
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card by means of some form of addressing machine such 
as that described in Chapter VII and illustrated in 
Fig. 20. 

For the proper running of any such .system it is 
es.sential that proper control be exercised by the foremen 
in the shops, as otherwise it will be found that late or 
absent employees are sometimes recorded as working 
full time“lhe record being made for them by generous 
but misguided fellow-workers 

Job Tickets 

The time spent by an employee on each job may either 
be recorded by means of a clock m the manner ]usl des¬ 
cribed for the pay-roll clock cauF, or the records may be 
made by hand on some form such as that shown in Fig 13, 
which illustrates an ordinary job ticket The amount 
of information to be recorded on the job ticket will depend 
partly on the system adojited for jiaymeiit of the employees 
—whether daywork or jiiecework or a v<iriation of either 
of these two mam classifications of methods of payment. 
Other information will be recorded m so far as it is required 
for the analysis of the cost of a job at its completion 
These job tickets aie made out daily by or for each 
employee—a separate job ticket for each order number 
worked upon At the end ol the week the job tickets for 
each employee are comjxired with the record on his pay 
roll clock card and the total hours shown are checked. 
The wages apj^licable to each job ticket are then worked 
out and entered m the columns provided on the ticket 
(Fig 13), and the total wages transferred to the top of 
the pay-roll clock card (Fig 11), so that each employee 
may be able to check his wages when paid. 

The preparation of the pay-roll and the payment of 
wages by the ca.shier are matters which are outside the 
scope of this book. 

It may perhaps be advisable to indicate briefly the 
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Fig. 13—Job Ticket 
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difference between the two broad divisions into which 
methods of calculation of wages may be divided. 

In the case of daywork, payment is made at a definite 
rate per hour, irrespective of the amount of work actually 
done. 

In the case of piecework, payment is made according 
to the amount of work actually done, the " piecework 
price ” to be paid per unit having been fixed before com¬ 
mencement of the job There are a number of systems 
of piecework «in use and, in addition, a number of bonus 
systems which attempt to combine the advantages of 
both the daywork and the piecework systems Details of 
these systems may be obtained by reference to any text¬ 
book on wages systems It may be noted in passing, 
however, that the use of a piecework system cheapens 
the product i It hough giving the employees a higher rate 
of pay 

It will be realized that m a large factory very considerable 
clerical labour i> involved in dealing with the individual 
clock cards and joli tickets for each employee, and in the 
posting of the amounts shown on each job ticket to the 
respective cost summaries for the pin pose of obtaining 
individual costs for each order number. In order to 
facilitate the work and cheapen the clerical labour thus 
involved, a number of mechanical and electrical office 
appliances are now m use in most progressive firms. This 
scientifically designed machinery should prove of the great¬ 
est interest iO the engineer both for its ingenious design 
and for the place it occupies in the whole system. Some 
of the most interesting and useful of these machines are 
used in the systems of mechanical or electrical tabulating 
which are installed in a number of the larger engineering 
works m this country. In an engineering works where 
one of these systems is installed the successful working 
of the cost system will largely depend upon the scientific 
organization of this machinery for collecting, sorting and 
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tabulating the many items of information which flow 
m a continuous'stream from the Shops. For this reason 
a detailed'description of one of these systems is given in 
Chapter VII. At the same time the detailed de^crlptlon 
of the working of this part of the system should give an 
insight into the general work of the Cost Department, 
and form a practical example of considerably more use 
than a theoretical description of the ideals which every 
cost accountant would like to realize. It should be noted 
that in a system such as tJie one described in Cliapter VII 
the chief difficulties encounteied by the Cost Department 
arise owing to errors m booking in the .Shojis It is thus 
very necessary for the Shops staff to have a clear idea of 
the difficulties encountered in the Cost Department, in 
Older that mistakes may be elmunated and the cost of 
running the system reduced as i.u as ever possible 
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FACTORY OVERHEAD EXPENSES 

Factory Overhead Expenses is the name used to denote 
those charges incurred in the manufacturing end of the 
business wJiidi are properly a pait of the cost of production, 
but which cannot conveniently be charged directly to the 
article or process itself Lists of the mam headings under 
which these exjienses may be classified are given on pages 
6, 50 and 51 From these lists it will be seen that the term 
“ Factory Overhead " includes all such charges as rent, 
rates, taxes, motive jiower, gas, fuel, water, lighting, 
heating, wages and salaries of foremen, time-keepers, 
watchmen, etc , depreciation and miscellaneous charges 
which cannot be directly allocated to job numbers although 
necessarily incurred in the production of the various 
jobs on hand at the time We are not here concerned 
with the details of “ Office Oncost Exjienses ” which 
arc incurred m the Sales and Administrative depart¬ 
ments of the Works and over which the engineer usually 
has no control With the F^actory Overhead, however, 
the engineer is very much involved, and in a live concern 
he will be required to exert considerable efforts to keep 
these charges within reasonable limits. It will be apparent 
that close co-opcratioii is essential between the Engineer 
and the cost accountant with a view to a very detailed 
analysis being compiled of the charges making up Factory 
Overhead In one department there may be installed 
heavy machinery consuming power, taking up a great 
deal of space, and involving considerable expenditure m 
wear and tear. These machines, in addition, may use a 
50-ton overhead crane, which will still further increase 
the departmental expenditure In another department 
the machinery may be light and inexpensive. In yet 
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another, there may be no machinery at all. When plant 
or machinery is*heavy or costly, tJie exjiense of its accom¬ 
modation, %he power it consumes, and the cost of super¬ 
vising and maintaining it may be so gieat that the average 
proportion for tlie factory of these indirect expenses to 
the direct labour or mateiial charges may be entirely 
different from the pro[)oitions found in the individual 
departments. The hist essential is tJieiefore that the 
factory overhead must be distiibuted to the different 
departments on some equitable basis iiome cliarges 
will be easy to distiibute, as they will only be me lined 
in definite departments Thus the charges for niisc cl la neons 
shop labour (such as swei'jiers-u}). shop (derks and foremen), 
will be easily appoitioned by systematic .inal\sis of the 
departmental pay-rolls Other ch.uges, such as those 
for electricity and gas, will be dependent iqion exact 
measurements being made by meter Many chaiges, 
however, will only be capable of distribution upon some 
arbitrary basis In some cases it may be obj'ious what 
the arbitrary liasis should be Tins is ex.impled in the 
distnbiition of the charges lor timekeepeis .uid for clerks 
attached to the works cashiei, as these chaiges vary directly 
as the number of men cMuployed In a ftw cases the 
basis of distribution to be adopted will only be decided 
upon after considerable mvestig<ition 
The next step aftei apj)ortioning the different charges 
to the departments is finther to distribute them to the 
jobs being manulactuied This may be done m one of 
the followang two ways— 

(1) Percentage method The charge for Factory Overhead 
IS made to each job as a percentage addition to the labour 
(or labour plus material) cost of the job, such joercentage 
being fixed by the ratios of the total departmental charges 
for labour, material and factory overhead ex]:>ense Thus 
if the productive pay-roll of a department were £1,000, 
and the total factory overhead charges allocated to that 
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department were £1,500, the Factory Overhead charges 
might be applied to each job by adding on 150 per cent 
( of the labour booked to the job. Owing to venations of 
both the pay-roll amount and the actual Factory Overhead 
charges incurred, it will be unlikely, of course, that the 
total amount of Factory Overhead " absorbed ” on jobs 
by the percentage additions will be exactly equal to the 
overhead charges allocated to the departments, and it will 
be necessary, therefore, to treat any difference as additional 
profit or los^^ on the year’s working. This percentage 
method is essentially one of average Under special 
conditions—such as absence of variety of product—in 
order to arrive at the amount of Factory Overhead which 
should be borne by each ]ob it may prove both con¬ 
venient and accurate, but in the majority of cases this 
averaging may hide serious losses which are occurring in 
the manufacture of special articles or which are occasioned 
by the use of special tools In order to obviate this many 
firms arc now using the “ machine-hour rate ” method of 
distributing the Factory Overhead Expenses instead of 
averaging out the charges by the application of a flat 
percentage increase on the labour or labour plus material 
cost 

(2) Machine-hour rate method In this method every 
machine-tool is rated for Factory Overhead at so much 
per hour, and each job is charged with Factory Overhead 
according to the number of hours spent by the different 
machine-tools ' m manufacturing the article Thus, if 
a finished article had been machined for six hours on 
machine-tools retted at 3s per hour, and for three hours 
on machine-tools rated at 5s. per hour, the total Factory 
Overhead chargeable to the order would be £l 13s. Direct 
hand labour—such as fitting—would be similarly treated, 
and the order would be charged so much per hour of hand 
labour spent on the order. 

As this method of charging Factory Overhead is being 
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increasingly employed in engineering works, and as it is 
a method whic*li should particularly appeal to engineers, 
it IS descr;*>ed below in full detail. 

In the first instance all Factory Overhead expenses for 
a department are distributed amongst the separate 
machine-tools of the department. An average month's 
charges will be taken and each overhead exj^ense will be 
treated separately according to its nature Thus, deprecia¬ 
tion charges on the buildings will be distributed according 
to the proportion of floor-space occupied by .each machine- 
tool, depreciation charges on machinery will be distributed 
according to the book-value of each machine-tool, and 
charges for power will be distributed according to the actual 
power taken by each machine-tool. Full details as to how 
these charges arc distributed are given in tJic practical 
example quoted at the end of the present chapter 
In order to apply easily the machine-hour rates iiltimalely 
decided upon, it is generally found best to make use of the 
individual job tickets which are usually made/up to indi¬ 
cate the amount of work done by each employee on each 
different job number {See Fig 13 and description in 
Chapter V.) This method involves taking into considera¬ 
tion the number of men employed on each machine-tool 
when fixing the machine-hour rate Thus, if the overhead 
charges against a jwticular large planing machine work 
out at 16s per hour and two men are required to work the 
machine, the machine-hour rate jvill be fixed at 8s per 
hour, and for every hour’s work booked against a job by 
either of these two men when working on this planing 
machine an amount of 8s will be added to the total cost 
in order to cover the Factory Overhead expenses incurred. 
The next step after determining the charges against each 
machine-tool is, therefore, to divide the total charges shown 
against each machine-tool by the number of employee 5 
engaged in working each machine. When this has been 
done it will be found that the different rates thus 
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determined fall naturally into a number of groups for 
each department, and possibly half a dozen rates may be 
selected which show only a very small divergence from 
any of the rates previously calculated for each machine. 
For practical working all the machine-tools of the depart¬ 
ment would be given one or other of these six standard 
rates decided upon, and thereby a large amount of detail 
work m the cost department is avoided This procedure 
would not involve any loss of accuracy as the slight approx¬ 
imations would be well within the limits of accuracy of 
the distribution of some of the overhead charges such as 
those for heating, transport, and foremen's wages which 
can only be allocated on an arbitrary basis. As an 
example of what rates actually occur in engineering work 
a machine shop might have hourly rates of 2s., 2s. 5d., 
3s 7d, and 6s for machine-tools, and Is. 9d for hand 
labour, whilst a forge department might have hourly rates 
of Is 5d , 2s 9d , 4s 8d and 6s lOd as shown in Fig 18 
For purposes of reference each of these rates is given a 
number, based on some such system of numbering as the 
following. All group numbers arc composed of two 
figures, tlie first figure representing the rate per hour and 
the second figure representing the class of machine-tool 
Thus, in “ Group 47 " the figure 4 might indicate a rate 
of 6s per hour for overhead expenses, and the figure 7 
might indicate that the machine-tool concerned was a 
boring-mill A typical ..example of group numbers for a 
machining department is given in Fig 14. 

The arrangement of group numbers described permits 
of several useful results being obtained m addition to the 
more exact distribution of overhead expenses which results 
from the installation of the machine-hour rate method 
of allocation. This method is especially useful where 
the Hollerith or Powers systems of automatic sorting and 
tabulating are used [see Chapter VII) In these cases 
it is a very simple matter to prepare a weekly departmental 
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statement of the number of hours worked on each class of 
machine. From a knowledge of Ihe possible number of 
hours whiui»i could have been woiked m each class a good 
check IS obtained as to the correct dislnliiition of machine- 
tools botweeiT departments and as to the effuiency of the 
working in each department I'hese weekly statements 
of machine-hours run will also torm .in excVlleiit guide 
whenevei the question of obtaining new ni.ichine-lools 
comes up 

By analysis of the costs of completed oidt'is slateiiK'nts 
of group-hours can be pK'p.iied to check th.it small work 
is not being unnecessaiily m.iclimed on hcMvily-iated tools, 
thereby causing mellicient woiking <ind added expense 
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By means of the various statistics w-hich the cost depart¬ 
ment is thus enabled to furnish with viuy little extra 
trouble^ir cost, it will jirobably be^loimd that considerable 
economies can be mtiodiiced into the working of the 
shops, and this is one ol the chief functions of the cost 
department which will ajipeal to the engineer 
The whole subject of Factory Oveihead Exjienses will 
probably be made much clearei by giving a practical 
example of how a department is rated on the machine- 
hour method described above The example will go a 
long way to explain the basic facts underlying this important 
part of cost accountancy, and this will be useful even if 
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the particular system described is not actually met with 
by the reader. 

A forge is not an ideal department m which to apply 
the machine-hour method of distributing Factory Overhead 
Expenses, but this department has been selected as an 
example for the purposes of the present chapter in order to 
illustrate hew special difficulties can be overcome. The 
forge depaitment discussed below is assumed to employ 
about 70 men A vaiiety of machine-tools is installed 
ranging from a 2-ton steam hammer down to a number 
of small miscellaneous tools such as hack-saws, shears, 
drills, grindstones, and so on The chief difficulty in such 
a department is usually found to be that each employee 
may work on a number of machines and not as in a 
machining department where, for example, one man will 
work one particular lathe for weeks together. Whcie 
each machine is used by a number of different men the 
only thing to do is to deal with the machines in groups 
instead of individually Tims, in the present instance, 
it may be found that the foige department is capable of 
rough division into seven gioups, the men m each group 
only working on the machine-tools m that group A 
statement of tliese seven main groups for the case under 
consideration is given below. It is an arbitrary division 
depending on the particular shop conditions found to be 
existing. 

Group 1 Twen1y-fi\T smiths and smitJis’ striker's using 
between them three 3-cwt steam hammers and three 
lO-cwt. steam hammers m addition to necessary furnaces, 
anvils, and so on 

Group 2 Ten stampers making drop forgings and using 
between them five electrically-driven drop-hammers of 
I-cwt , 7-cwt., 10-cwt , I-ton and 2-ton capacity, together 
with necessary furnaces 

Group 3 A team of four men using a 1-ton steam 
hammer. 
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Group 4. A team of five men using a 2-ton steam 
hammer. 

Group ^ One man using two bolt-makmg machines, 
'two forging machines, and two small saws 

Group 6 f^ifteen men using miscellaneous machines 
consisting of two drills, four shears, two circular saws, 
two hack-saws, two benders and two grmdstohes. 

Group 7 Ten men employed on non-productive work 
not chargeable direct to jobs, including such occupations 
as foreman’s clerk, coke-w'heeler, store-keeper and die- 
cktaner. The time of these men is a charge against the 
overhead expenses of the department, and thus forms part 
of the charges to be divided up between the first six groups 
detailed above The employees in this department iloing 
productive work chargeable diicct to ]obs, therefore, 
total only sixty out of the complete ])ay-roll of seventy 
men. 


I • 2 

J’nxhictivc Men -Vrrti Occupied 


No 

Description 

No 


Si} Ft 


I 

Smiths . 

25 

1 41 67 

12,000 

48 

2 

Stampers 

10 

16 67 1 

5,000 

20 

3 

1-ton S Hammer 

4 

1 6 67 ; 

2,000 

8 

4 

2-ton S Hammer 

5 

8 33 1 

2,500 

10 

5 

Bolt Machines 

1 

1 1 66 

1,500 

6 

6 

Miscellaneous 

15 

! 25 00 

2,000 

8 


• Totals 

60 

I* 100 00 j 

25,000 1 

100 00 


Fig 15—Distribution between Groups of (1) Number of 
Productive Workers and (2) Area Occupied 


The next step to be taken in working out the rates is to 
measure up the floor area of the forge building occupied by 
each of the first six groups, and to calculate the percentage 
area occupied by each group as compared with the total 
of the SIX groups. The figures which have been assumed 
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in the present example are given in Fig 15, along with 
the percentage distribution of the productive workers 
between the six groups «« 

The different items of overhead expense may now be 
considered with a view to distribution between the six 
groups. As a basis of distribution an average month's 
charges (or ihe average of six or twelve months’ charges) 
would be taken 

It will probably be decided that the expenses listed in 
Fig 16 can be distributed most fairly on the basis of the 
number of productive men woikiiig in each group (Fig. 15) 


Proportion oj Ex pen <ies oj 

Buying Dopt 
Mailing Dopt 
Employment Dept 
Storc-kcei)ing Dejit 
Transport Dept 
Time-kceping Dept 
Cost Dept 
Kesearch Dept 
Works Cashier's D( pt 
Office Heating, etc 


C hart’C'^ for 

I'oige ('mhos 
,, Slingeis 
( lerks 

,, lns])eitors 
,, I'oremen 
,, Store-keeper 

,, General 
hi bom 


horge Expenses 
due to 

Defe( tive work 
Lost time 
Health Insurance 
Accident Insur'ce 
Unemployment 
Insurance 
Stationery 
Telephones 


Fig 16' -Overhead Expenses CharciEable to Forge Dept, 

WHICH CAN MOST CONVENIENT! Y BE DlSlRlBUlED ON BASIS OF 

Number of Productive Men Employed in each Group 

The total of the charges shown in Fig 16 for an average 
month IS taken to be ;(500 in the present example-^ This 
amount is therefore distributed amongst the groups on the 
basis of the jiercentage of the number of productive men in 
each group as given in F'lg 15 This distribution of the 
;f500 i-i shown in the summary given m Fig. 18. 

It is admitted that the correctness of distributing some 
of the charges given in Fig. 16 according to the number 
of men m each group is open to argument. Although 
in some instances it might be fairer to distribute the amounts 
in proportion to weight output it will probably be found 
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on investigation that the basis of distribution given above 
IS the only practical possibility 
Another .class of expenses is given in Fig 17, these 
expenses being most fairly distributed m proportion to the 
area occupied by each group as given in Fig 15. The 
total of this class of expense for an average month is taken 
to be £250 m the present example The dis^tnbution of 
this amount amongst tlie groups on the basis of the 
percentage floor-space occupied (Fig 15) is given in the 
summary shown in Fig 18, , 

Proportion of Charge^; for t’or^e I'lpensrs for 

Depreciation of Buildings ragliting 

Fire Insurance Shop Sweepers 

Kents, Kates, and Taxes 

General Maintenance 

Watchmen's Expenses 


Fig 17 -Overhead Kkeenses ('hakgeable lo Forge Dept, 

WHICH CAM MOST CONVENIENTLY BE DiSI RIBGIED ON BASIS OF 
Floor-space OcceriEo by each Group* 

A number of other overhead expenses remain to be 
dealt with These consist of chaiges which can be more 
correctly distributed on some other basis than that of 
floor-space occupied or number of productive men employed. 
These additional items are shown distributed in Fig 18 
on the following bases 

Maintenance of Small Tools aM Dies (£125). Distri¬ 
buted to the groups on the basis of twelve months' actual 
charges. 

Depreciation of Machine-Tools (£30). Distributed to 
the groups on the basis of the actual book-value of each 
tool, 1 e. purchase price less depreciation to date. 

Depreciation of Furnaces (£15). Distributed to the 
groups in which each furnace is used according to the 
different book values. 
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Electrical Power Supply (^200). Distributed according to 
the power used by each electrically-drivefi drop-hammer, 
shears, etc. 

Steam Supply (£500). Distributed according to actual 
amount of steam used by each steam-driven*hammer. 

Coal, Coke and Oil (£300) Distributed according to 
the average' actual amount used in the furnaces attached 
to each group of machine-tools 

All the overhead expenses chargeable against the forge 
department have now been distributed between the six 
groups, and the overhead rate per hour for each productive 
worker may be calculated by totalling up the expenses 
shown against each group in Fig 18 and then applying the 
formula— 

E 

Overhead rate per hour for each group = -- where 

H X N 

E = Total ovcihead expenses for gioup (Fig 18). 

H — Average number of productive hours worked per 
month by each employee. 

N — Number of employees m group. 

In Fig. 18 the total charges against each group are shown 
divided by the respective number of total productive hours 
per month, thus giving the lates per hour indicated. 

It will be seen from Fig. 18 that Group 6 (miscellaneous 
machines) works out at the lowest rate of Is 5d. per hour, 
followed by the smiths at 2s. 9d per hour (Group 1), and 
the stamps at 4s. 8d. per hour (Group 2). The rates for 
Groups 3, 4 and 5, however, are very close, and it would 
probably be expedient to give these three groups a common 
rate of, say, 6s. lOd. per hour. The final result will then 
be a division of the forge department into four groups 
as follows— 

Group 19 Smiths and smiths' hammers . 2/9 per hour. 

,, 29 Stampers and drop-hammers . 4/8 ,, 

,, 39 1-ton, 2-ton steam hammers and 

bolt-making maclunes, etc . 6/10 „ 

,, 49 Miscellaneous workers and tools 1/5 „ 



Total Average Monthly Charge Distribution of Total Charges between Groups 




Fig. 18 Summary of Distribution of Overhead Expenses between Groups and of Proposed Rates 
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The method of application of these overhead expense 
rates would be as follows. A separate job'ticket would be 
prepared for each job done by each employee, described 
m Chapter V. This job ticket would quote the job number, 
the number of liours worked on the job, and the number 
of the overhead group m which the employee was working. 
(In order t© assist the employees these group numbers 
would be painted on each machine-tool in a prominent 
position ) When the job tickets ev^cntually reached the 
cost department, the overhead expense chargeable against 
each job-number would be calculated by multiplying the 
number of hours worked by the rate per hour coriesponding 
to the group number shown on the job ticket. 

Before «ictually applying the rates finally decided upon, 
a lest period of one montli would be worked in order to 
prove that tlie factory overhead charges absorbed under 
the new' metliod (as show’n m Fig 19) w'ere aj'rproximately 
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Fig. 19. —Comparison of Overhead Expenses Incurred and 
Amount Absorbed on Jobs for One Month. 


equal to the actual charges incurred by the department. 
Provided that the monthly charges do not vary to any 
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large extent, and that the number of productive hours 
worked in eacR group have been accurately estimated 
when determining the rates, close agreement should be 
found between the actual monthly overhead expenses 
incurred and*the amount absorbed on jobs in any one 
month 

It will be olivious that, despite tlie various unavoidable 
approximations tliat llie calculations liave mcuiied, a 
more accurate cost of any job will be obtained by the 
application of these varying lates than w'i41 be possible 
by the apiphcation of an all-iound rate of, siy, 150 per cent 
addition to the labour charges In this particular example 
a flat rate of this nature would quite possibly have 
hidden an actual loss being made on all orders coming 
to the l-ton and 2-ton steam hammeis On the other 
hand, tlie cO'.t of other W'oik w’ould Jiav^e appeared too liigh, 
the result being <i po-.Mt)li' lo^s of orders Under the 
mctliod desciibed tlie co->ts will be more accuiate and the 
selling price will theiefoie be moie exactly l'i,v,ed to give 
the minimum amount ol jirotit decided u])on Wiiere 
competition is severe tins may easily make tlie diffeience 
between the gain or the loss ol an ordei, as the overhead 
expenses aic usu<dly <in ev'cn moie inijioitant jiart ol the 
total cost than the diiect laboui charges 
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OtFICE MACHINERY 

From llic ]')rcccding cluipters it will be apparent that a 
very large clerical slah would be required in any Cost Office 
which attempted to gather together by hand all the different 
returns, statistics, and accounts wffiich are demanded. 
As this would entail very heavy expense; most modern 
firms have installed office labour-saving devices which 
greatly increase the quantity of information which can be 
made available, whidi increase the speed of producing any 
required information, and which at the same time con¬ 
siderably reduce the expenses of the department dealing 
with these figuies. 

The nuniber of office appliances now on the market is 
considerable, and wall lepay the careful study of the cost 
accountant or engineer interested m oftice organization. 
Several of the more important office machines which are 
likely to be met with aie described in the jiresent chapter; 
but it must be understood that these are only a few out 
of many, and are only described to indicate how office 
efficiency may be obtained, to show how the work of the 
cost office is actually handled, and to illustrate Ipw the 
modern cost office is increasing m interest and offering 
more scope for men with organizing abilities. 

The principal types of office machines and appliances 
which are commonly used in connection with costing work 
are as follows— 

1. Adding and calculating machines. 

2 Duplicating machines. 

3. Addressing machines. 

4. Numbering and dating machines 
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5 Sorting and tabulating machines, 

6. Time recorders. ^ 

» 

A description of one type of time recorder has been 
given alread}^ m Chapter V (page 37) and it is illustrated 
in Fig 12. In the same chapter mention was also made 
of the use of addressing machines for the. printing of 
employees’ names anti numbers at the top of pay-roll clock 
cards, on pay-roll lists, and on pay packets, etc In these 
machines metallic stencils are embossed witli the names, 
numbers or other requiietl information, and are kept filed 
in order. For printing, these steiiciK are used m connection 
with an addressing macliine sucJi as the Elliott Electric 
Addressing Machine illustiated in lug. 20 Tins maclime 
is diiven by means of a ^,lh h p motor, and is controlled 
by a foot lever, the depressing of which sets the machine in 
motion. As long as the lever is held clown the machine 
goes on lunning ; by raising the foot the machine can be 
stojiped at every impression if rccpiiied WJi^m running 
the machine makes 3,000 to 3,600 impressions* per hour 
The stencils w^ailmg to pass through the machine aie shown 
in the holder at the top right-hand side of Fig. 20 
Of adding, calculating, duplicating, numbering and 
dating machines there is a great variety of makes upon the 
market In a modern office they are almost indispensable, 
as they save a large amount of uninteresting clerical labour 
in addition to then advantages of both speed and neatness. 
In general the manner of working^ these maclimes is easy 
to understand, although, of course, speed of manipulation 
is attained only by practice. For a detailed description 
the reader is referred to the book mentioned in the foot note 
below. 

Where a system of automatic sorting and tabulating is 

1 For a clear and complete descnption of all these and many 
other types of office machines, see Office Machines, Appliances, and 
Methods, by W Desborough, F C I (Published by Sir Isaac Pitman 
& Sons, Ltd ) 
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in use, the apparatus used is much more intricate and the 
influence of the system is much more apparent in the 
general organization of the works As a numjier of the 



Fig 20 —Kllioi i Electric Addressing Machine 

largest manufacturing engineers m this country are now 
using one of these systems for automatically dealing with 
large quantities of information, a description is given here 
of the Hollerith Electrical System Another system which 
is extensively used is that of the Powers Mechanical System. 
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Although these machines are of entirely different principle 
and design, the results obtained are approximately the 
same Eat;h system has its own special advantages, and 
the choice of which system should be used depends entiiely 
on local conditions Space only permits of the description 
of one of these systems, but, as will be shown at the 
close of the present chapter, wlierever such a system 
IS installed it is of the greatest advantage for both the 
engineer and the cost accountant that a clear conception 
should be held m the shops of the uses, 'difficulties and 
possibilities of the machines 

In the Hollerith system all information is transferred 
from the original written document to <i special card by 
means of punching holes in the raid The position of 
the hole determines what it is intended to represent A 
typical punched c\ird is illustrated in Fig 21 on a black 
backgiound and described below 
The caul used is of thin pasteboard, measures in 
by 71 m and provides spare for foit} -live veitical columns. 
It will be observed that tw'o or nioic' vx-rtical rows of figures 
can be used for one group or “ held " to represent a number 
greater than 9 Thus for a sum ol money under in 
value five columns will be required, one for the pounds, 
two for the shillings, and two for the pence. 

Certain information can only be transferied to the 
Hollerith cards by the me of a system of codes Thus, 
suppose it IS required to record th« name of tJie employee, 
every worker must be given a number, and then it will 
become possible to punch the numbeis on the cards to 
represent the names of the employees 

The card illustrated in Fig 21 is ananged to record 
the cost of labour and overhead expenses This card is 
the one which would be used in conjunction with the job 
ticket shown m Fig 13 on page 39 It will be understood 
easily by following the card through item by item in 
conjunction with this description 




Fig 21 —^Hollerith Card 
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The first three holes are for the figiiitjs indicating the 
departmental yumber (077), the next six figures being for 
the order number (010789). The clock No. is then given 
as 1158, and the machine group as 10 This is followed 
by the date [24/5/3) and the time taken (02 hours, 15 nuns ) 
The drawing and item numbers are given as 16542 and 03 
respectively. The remainder of the card shows that the 
quantity is 1, the amount paid is 4s 5d , and the overhead 
expenses amount to 3s. lid. (the lid. being punched as 
6d. + 5d). 

The hole', are punched in the cards by hand by means 
of a small machine with a keyboard resembling that of a 
miniature typewriter. 

When the Hollerith cards have been punched and verified 
they are ready for use with the sorting and tabuhitmg 
machines. The written records from which they are 
copied aie filed away m case reference is required to the 
original written documents ; otheiwise all particul.irs and 
statistics are obtained from the punched Hollerith card 
copies. 

The electrical sorting machine is illustrated in Fig 22. 
A bunch ot punched cards is placed at the top of the sorter 
(A) Directly the motor is started by means of a press- 
button (B), the cards are dealt with in turn and sorted 
automatically into numerical order at the rate of 15,000 
cards per hour. The cards to be sorted are automatically 
brought down one at a time facing an electrical brush (K) 
whicli controls the sorting medianism Wherever there 
is a surface of card it acts as an insulator, but where 
a hole has been punched to represent a number, the 
current passes through and opens a channel (D) leading 
to the correspondingly numbered compartment (C). 

The tabulating machine completes the equipment of 
the Hollerith system' This machine is illustrated in 
Fig. 23 and is used for adding together the hours, money, 
weights, and similar particulars which are punched on 
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the individual cards and indicating these totals under 
the headings of job number, drawing number, or other 
classificaliGf! 

A pack of sorted Hollerith cards is placed at A {see Fig. 
23), and each»card is fed down separately into the machine 
by means of the motor situated at B 





Fig 23 --Hollerith Klecirical Tabulating Machine 


As each punched card is brought into position the whole 
face of the card is swept by forty-five brushes which make 
elecliici^l contact through any holes that have been 
punched and which operate a number of counteis arranged 
like a complicated cyclometer A sirnilai aiTcingement 
to that of the sorting mat lime ensures that each 
counter is only actuated by the current passing through 
a correspondingly numbered hole m the Hollerith card. 

The counters (C) are airanged in live sets and permit of 
five different totals being obtained at the same time. 
Each counter adds on the figure punched on the card, 
and the counters are connected together so as to carry 
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forward the totals from one column to the next in the same 
way as is done in an ordinary adding machine. The first 
set of counters (Cj) is usually used as an indicator for 
registering the title of the account (such as job number). 
It registers the first card of the batch and then remains 
stationary whilst the other counters are totalling. When 
the totals have been obtained it is released to zero along 
with the oilier counters that are not running for progressive 
totals. One set of counteis may be used for intermediate 
totals and another set of counters for an accumulative 
total For example, the value of each ]ob may be given 
on one set of counters and the total value of all the jobs 
may be given on another set of counters. 

The tabulating machine works at the rate of 9,000 
cards per hour, adding up to as many as four different 
totals at the same time. 

The chief advantages of a system such as the one 
described above are claimed to be— 

(1) The greatly increased speed with which returns 
and statistics can be compiled 

(2) The increased amount of statistical information 
which IS readily obtainable by rapidly re-sorting the 
punched cards into different classifications 

(3) The elimination of hand-sorting and tabulation 
from the work of the cleiical staff with consequent increased 
attention to critical and constructive work 

(4) A considerable saving of Factory Overhead charges 
(as regards the item df office expeii'^es) for an equivalent 
amount of statistical information produced. 

Tliese advantages are of considerable value if only they 
can be actually obtained in practice. Whether the system 
is thoroughly efficient or not depends very largely on the 
correctness and completeness of the information emanating 
from the shops. If incorrect numbers are quoted and sent 
to the Cost Department, a great deal of the machine 
efficiency will be lost owing to the time occupied in tracing 
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queries from the punched card back to the original record 
and thence to tl>e Shops. Owing to the necessity of turning 
up ^original ^records in particular cases, the advantage of 
machine-sorting is lost, for in this case the original records 
have to be soiited by hand in .iddition to the machine sorting 
of the punched cards These and other difficulties can be 
overcome, however, if the Shops will take an.interest'and 
appreciate the value of the leturns they make. With 
the object of checking and eliminating more easily the 
errors of the Shojis, a combination of the job ticket and 
Hollerith card may be used The Holleiith card with 
the job ticket punted on it may be issued to the Shops 
for insertion of their written record, the same card then 
being punclied for use witli the sorting and tabulating 
machines 

Such a job ticket is illustrated in Fig 24, the only 
difficulty m its use being the necessity of careful handling 
so that the edges ^hall not get damaged m such a degree 
as to interfere with the working of the sorting and tabulating 
machines. 

The use of such a card, besides making the working 
more easy, will reduce office cxjieiises by reducing the 
number and variety of forms used with a consequent 
saving of paper, printing, storage, and handling expenses 

It will be seen from Fig 24 that the employee enters 
the particulars along the top edge and left side of the card, 
whilst the Wages Office extend the wages in the centre of 
the card The headings for file columns of punched 
holes are shown in Fig 24 just above the line of O's, the 
first two holes horn the left indicating the week (42), the 
next two holes giving the department (5), followed by 
two holes for ging No (4), three holes for clock No. (55), 
and so on 




[oB Ticket and Hollerith Card 


















CHAPTER VIII 


COST STATEMENTS AND RETURNS 

In previous chapters a description has been given of the 
work of the Cost Department with relation to«the returns 
and information which the Cost Department requires 
from other departments The expense of obtaining and 
analysing all this information m a large Works is con¬ 
siderable, and the Management would always require 
some definite results m return for the outlay of office 
equipment, and the expense of clerical labour, stationery, 
heating, lighting, and other attendant charges This 
brings us to the consideration of the other side of the 
question . What can the Cost Department give out in 
the way of summarized or detailed information as a 
result of all the details of work which are supplied by the 
Shops, Stores, Buying Department, and othe^ sections 
of the Works ? The chief object of the Cost Department 
IS to give out information as to how the manufacturing 
has been done The information which can be given out 
may be summarized under the headings on page 68 
The Cost Department should collect and tabulate facts 
with a view to assisting the Management to— 

(1) Find out what processes of manufacture are costly 
or inefficient 

(2) Appreciate in what ways ovefhead expenses may be 
reduced 

(3) Discover new and better methods of manufacture. 

(4) Know where time is being lost and material wasted 
and thus find out how production may be speeded up. 

(5) Keep the factory full of work by means of intelligent 
tendering with a sound margin of profit. 

These differing objects are achieved by means of a series 
of regular returns and reports which are submitted by the 
67 



68 


COSTING ORGANIZATION FOR ENGINEERS 


Cost Department to the Management, the departmental 
chiefs, the foremen, and any other interested parties. 
These returns and reports will be both numerous and var ed, 
but they should all have several characteristics in common. 
They must contain information which can'^be made use 
of and which is wanted (or which ought to be wanted), 
wherever possible they should be in tabulated form, and 
they must invariably be perfectly clear and concise and 
present information m such a way that it can be readily 
assimilated Xjraphical representation should be freely 
used and, in general, the information sJioiild be given m 
the way wliich will most readily appeal to the recipients. 
If the engineer is not receiving sufficient information or 
if the information he receives is not clearly put together, 
he should press Jus claims until they receive the attention 
that they deserve For the engineer spends a good deal 
of his time 111 supplying the Cost Department with the 
details of the work done in the Shojis, and he is therefore 
entitled to get proper returns m exchange. The Cost 
Department exists to supply mfoimation, and, if it fails 
in this, it forms an unjustified expense 
Some of the more important statements and returns 
which may be made by the Cost Department are tabulated 
below and described in the following pages. It will be 
observed that some of the returns are of a i out me nature 
for such purposes as to enable wages to be paid or the 
monthly balance sheet, to be compiled, whilst ot^^ers are 
compiled for the purpose of control and for examination 
of past work with a view to ehmmate waste and to plan 
future work in the most economical way Some of the 
statements, of course, fulfil both objects 

A. Returns relating to shop labour 

(1) Pay-roll. 

(2) Pay-roll statistics. 

(3) Distribution of time between machine groups. 
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(4) Excessive piece-work bonus earnings. 

(5) Income Tax and Board of Trade Returns 

B. Returns relating to material 

(1) Departmental receipts and issues 

(2) Defective material, workmanship and design 

(3) Stock to be depreciated in value or sciapped 

C. Returns relating to factory overhead expense 

(1) Analysed statements of depart mental expen-^es 

(2) Factory Overhead Expense statistics 

D. Returns relating to costs of jobs and stock 
parts 

(1) Summary of actiud costs of |obs and stock parts 

(2) Analysis of costs of jobs and stock parts 

(3) Statements of excess costs 

(4) Price data 

E. Miscellaneous returns 

(1) General departmental statistics 

(2) Graphical representation 

F. Foundry statements 

A. Returns relating to Shop Lahour 
(1) The pay-roll is a straightforward statement of the 
amount^'of wages due to each employee ddie net amount 
is shown opposite each name together with particulars of 
any deductions from the gross amount for health and 
unemployment insurance, payments in advance, club 
contributions, etc. 

The most convenient way of compiling the pay-roll in 
a large firm is to print the names by means of an addressing 
machine (Fig. 20), and add particulars of the wages by 
means of an electrically-driven Burroughs Pay-roll 
Adding Machine. 
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The pay-roll is used by the cashier for making up the 
wages of each employee. The details shov/n thereon form 
the basis of the other three returns described m J,his 
section and the totals are required for posting to the 
Work in Progress and other accounts (p 9) „ 

(2) Useful information may be given to the management 
and heacU of-departments by means of weekly departmental 
returns of pay-ioll statistics. This return would tabulate 
facts such as the following— 


No of Employees—Male 
,, ,, —-Eemale 

,, ,, on Overtime 

,, ,, ,, Nightwork 


Hours worked—Total 
,, ,, —Overtime 

„ —Nightwork 

,, ,, - ]\ti( 1 Daywork 

,, ,, — ,, Piecework 


Total pay-roll value 
Total day-woik earnings 
Per cent of day-work c.iimngs 
to total ])ay-ioll 
Total piece-work earnings 
Per cent of piece-w'ork eaimngs 
to total ])ay-roll 


Value of ])iece-woi k bonus {'arned 

Per cent of bonus to piece-work 
time earnings 

Average latc of pay per hour — 
males 

A vet age rate of pay per hour — 
leinales 


(3) In addition to the above a statement should be given 
of the hours and amount against each group of machines 
if the department uses the machine-hour method of dis¬ 
tributing factory overliead ex}>eiise as explained in Chapter 
VI These figures, together with an analysis of hours 
and amount into “ Direct Labour for Customers’ 
Orders,” and “Indirect Ldxnir charged to Factory 
Overhead Expenses,” may readily be obtained by use of 
automatic sorting apparatus sucJi as tliat described m 
Chapter VII. An indication of the uses to which this 
return may be put is given on pages 46 and 47 
Both these last two returns should be so arranged as to 
show the comparison between present figures and tliose of 
former months and of tJie previous years' averages This 
arrangement will greatly increase the value of the 
figures. 
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(4) Rate-fixers should be supplied with a weekly list 
sliowing all excessive bonuses which liavc been eained 
by\ piece-wft'kers This will draw attention to those 
fiece-work rates which require revision when opportunity 
occurs and wfll assist in tlie setting up of new rates 

(5) The Board of Trade require a number of return^ to 
be made, but these will not lie discussed heie, although 
mention should ])eihaps be made of that lequinng a state¬ 
ment of tlie total wages paid to each employee each 
quarter, the statement being for the use o*f the Income 
Tax authorities 

B Returns relating to AfATERiAi. 

(1) Departmental statements should be piepared eveiy 
month to show the total receipts fiom and issues to eveiy 
other department during the month Receipts will 
include charges loi raw material drawn fiom the central 
stores and for finished or part-linished goods obtained fiom 
the Buying Department oi deliveied by other manu¬ 
facturing departments Issues will include ciedits received 
from Stores or Warehouse for jiarts completed and shipped 
as well as chaiges for incomplete work sent to other 
manufacturing departments during tlie month h'or pur¬ 
poses of criticism this leturii should show the (omparison 
of previous months’ ligiires and of the last 3 a'.ir’s avi'ragi's 
After deduction from the receipts of allow.inres for scrap 
and defective m.iterial and of the value ot material 
charged to Factoiy OveiheacI expenses, the totals are used 
for posting to the Woik in Progress Statement (p 9) 
For those whose business it is to keep the Work in Progiess 
balance as low as possible, this statement of where these 
charges come from will be found most useful Thus an 
increase in the balance for a machining department may 
possibly be traced readily to the fact that deliveries of 
castings from the foundry have increased considerably 
over the average and m advance of requirements The 


6 —( 1924 ) 
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form of this return should be as simple as possible, such 
as that given in Fig. 25. 


TUKBINIi DEIT 

From or To _ _ 

Rocoi’ts Issues Ktcei’ts Issues 

Year 1923 

1 February March j 

Recei’ts' Issues Rccei’tsj Issues j 


i ^ £< £ ' £ 

£ 

' £ 

i £ 

! ( 1 

Iron Foundry 

7,180 300 . 9,410 381 

1 8,761 

' 506' 

' 11,610 

741 

Urass Foundry] 

500 49 580 101 

570 45 

701 1 

88 

Forge ^ 

999 3 910 7 

1,010 

10 

1,060 1 

11 etc 

Pattern Shop 

1,36(1 7 1,410 3 ' 

1,300 

, 15 

, 1,875 ! 

15 j 

Joiners’Shop ' 

40 — 36 — 

21 

- 

45 i 

2 

cte 

etc etc 




etc 






I 

-' 

— 

—- 

- - 

- — 

- - - 


Fig 25 —Departmental Statement of Keceipis and Issues 

(2) A clieck on waste can be made by means of monthly 
returns showing the losses due to defective workmanship, 
defective design, and defective material These returns 
are compiled on a departmental basis from the credit 
notes issued by the Shops (p 31). The returns should 
indicate the amount of defective work for which each shop 
is responsible, and slu'uld be accompanied by a 'detailed 
list of the larger charges showing how they were individu¬ 
ally incurred. The totals of these returns will be required 
for entry on the departmental statements of receipts and 
issues as described above. 

(3) Any obsolete parts which require scrapping or 
depreciating in value must be reported in order that 
they may be priced and their book-value reduced, and 
the departmental Work in Progress account relieved 
accordingly. 
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C. Returns relating to Factory Overhead Expense 
^1) Factory Overhead Expenses require more careful 
control than any other class of expenditure if they are not 
to exceed th^ir proper proportion of the total outlay. The 
most satisfactory method of control is to institute a com¬ 
prehensive series of Factory Overhead Expense numbers, 
and to ensure that all indirect labour and material charges 
are booked to these numbers combined with the numbers 
of the departments for w'hich the work is lejqmred. Thus 
for Department No 121 charges for sweepmg-up the 
shops and for loremeiTs wages might be booked to Nos 
14/121 and 78/121 respectively If some such system 
as tins IS adopted the Cost Department will be able to 
present a very useful monthly amilysis of the overhead 
expenses. This analysis will give the total monthly charges 
against each heading ot expense for each department, 
together with a comparative statement of what each 
expense amounted to m the preceding months. 

The value of this statement will be enhanced if the 
expenses aie further siib-duided into tluee groups— 

[a) Those expenses which aie contiolled by the foremen, 
such as shop sweepers, lost material, loiemen's clerks, 
waiting time, and maintemince of tools 

{b) Those expenses which are controlled by the heads 
of departments, such as power charges, healtli msuiance, 
and specification clerks 

(c) tIiosc expenses which are controlled by the manage¬ 
ment such as rent, estimating, watchmen, research, cashier, 
and transport. 

These returns should be accompanied by an explanatory 
letter emphasizing any increased extienditure under any 
heading. If handled properly these returns will be the 
means of a considerable reduction in Factory Overhead 
expenditure. 

(2) In addition to the above a departmental summary 
of Factory Overhead Expense should be given to show 
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the total actual factory expcir^es and the percentage 
that this IS of the total productive labour charges Furth'sr 
items should be given to show the estimafed expense 
(i e the amount absorbed on orders, see p 54) and the 
percentage tliat this bears to the total pioductive labour 
changes. Thg final item of the return will show the adjust¬ 
ment (surplus or deficit) between the actual overhead 
expenses incurred and the estimated overhead expenses 
absorbed on jobs 

D Returns rkiaiini. lo Costs of Jobs and Stock 
Parts 

(1) All charges .igainst each individual job are usually 
collected on some form of summaiy of costs such as that 
illustrated in log 9 on j) 30 When each job is shipped 
tJie summaiy ol costs will show tlie tobd cost analysed 
into labour, oveihead, material and drawing office cliarges. 
The cost of jxirts made for stock can be treated m exactly 
the same w'ay The costs of all goods completed during 
each month siiouJd be t<ibulated and comjxired w'ltli the 
estimates, one cojiy of the statement being for the use of 
the Management, and one cojiy foi the use of tlie Kstimators. 
By noting tJie variation between actual and estimated 
costs considerable lielj) dioiild be obt.lined for the fiammg 
of future estimates Any co-)ts w'hich show a wide diver¬ 
gence from tlie estimate should be analysed as described 
below. Where standard aitides are being made, the costs 
should be tabulated accoiding to tyjie m order to show 
up any irregularities 

(2) All new' types ol w'ork and all jobs wliere the estimate 
is not close to the actual cost should have the costs analysed 
in detail. This will be of assistance to the .Shops in elim¬ 
inating waste and wasteful methods, and will enable the 
estimators to adjust their estimates to jiresent conditions. 

The degree to which the analysis should be carried will 
vary with different jobs Thus for apparatus involving 
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a big labour cost the most suitable analysis might be on 
the lines of tluij; shown in Fig 26 In this figure is shown 
a \small poxjion of the analysis of the cost of a steam 
turbine If the second portion of the analysis be examined 
first it will l^e seen that the turbine has been divided up 
into a number of sections—(I) Bedjdate and details , 
(2) Spindle and details, etc The total cost is^iven of each 
of these sections, figures being given of the charges for 
material, fitting labour and overhe^ad, niaclunmg labour <ind 
overhead, and hours spent on machining .ind fitting (divided 
into day-work and piece-work) Detailed ji.irticulars are 
given in the first portion of the anah’sis of tlie estimate 
and of the description and weight of materials used. In 
this part of the analysis each section is analysed into the 
same details as those quoted above At the foot of the 
analysis a comparison is made tietween the actual and 
estimated cost under the headings of “ maleiial," “ labour,” 

” oveihead ” and ” other charges ” 

In some classes of woik an analysis such as the above 
will not be sufficient, and m these cases it will be necessary 
to analyse the laboui and oveihead clwrgi's into operation 
costs as illustrated in Fig 27, which shows a portion 
of the analysis of the cost of a nietei giving all av.ulable 
particuLirs 

(3) Closely allied with the subject of an.dysed costs 
are statements of exix^ss coAs which have been incuried 
due to iricieased cost of material or labour For the 
use of estimators these statements may take the form 
of bringing analysed costs of past work to an up-to- 
date figure by means of making allowances for the known 
variations in the prices of materials and the rates of pay 
and of overhead charges. Where excess costs that have 
been incurred can be recovered from the customer under 
the terms of the contract, the Financial Department will 
require a statement showing the value of such excess 
costs and the manner in which they have been incurred 
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For special purposes still olher types of analysis will 
probably be reijuired, and these should easily be produced 
ii\he costing system is in good working order and sufficient 
stalff IS allotted for the work It cannot be too strongly 
emphasized,^however, that the value of this analytical 
work IS entirely dependent on llie engineeis and shops 
foremen who alone can ensure coriect booking of time 
worked and the entering of full particulars of all material 
drawn from stores If the sliop records arc inaccurate 
the results produced by the Cost Department arc bound 
to suffer 

(4) The Cost Depaitment usu.dly forms a convenient 
centre for the collection and dislnlmtion of various kinds 
of price data Pariiciilars may be tabulated of the v.iria- 
tion in price of the diffeient kinds of raw' materials and of 
fittings that are bought, and com{)aiTson may be made of 
the prices of outside suppliers and the costs of internal 
manufactures m conjunction wulh a comparison of home 
and foreign prices. This mlormation will be of the 
greatest use to estimators, the Buying Department and 
the Management. 

E Miscellaneous Returns 
(1) From the point of view of (he liead of a department 
or of the management it is desiiable that the mam items 
m the foregoing returns which indicate the degree of 
efficiency of a depaitment should be collected together 
into one combined statement, 'Hie statement would be 
arranged to show the totals for each month of the year 
against each item so lliat comparison of the results may 
easily be made. As an illustration, the following might 
represent the items which would be included in the 
statement for a department manufacturing electrical 
transformers. 


(1) Output for month in tons 

(2) Total hours worked. 
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(3) Wages paid ' 

(4) Overhead expense 


(5) Number of employees 


(6) Average wages I’ence per 

, , hour 

(7) Overtime 

(8) Piece-work 

(9) Output per 1,000 horns 

(10) Cost , 

(11) Cost of completed jobs 


(12) ’lenders 


(13) Value of Work-in-Ptogress 


(a) Total 
(h) Direct 

(a) Actual—amount incurred 

(b) Estimated “amount absorb«l 
(o) Ixiss or gain (#-~ b) / 

(a) Total ^ 

(b) Men 

(c) Women 

(a) Men 

(b) Women 

Per cent to total hours 
(rt) Pet cent to total pay-roll 
(b) ,, bonus earned 

Tons 
Per ton 
(rt) Actual 
(b) INtimafc’d 
(0 Surplus (/; u) 

(d) Per cent of surplus to 
estimated cost 
(0 Deficit (ci-b) 

{/) IVr cent of deficit to 
estimated cost 
(f/) Total number and value 
(b) Per cent rejected owing to 
high })ric(s 

(() Per cent rejected owing to 
late delivery date 
balance 


Compaiativc figures on the lines inditated above will 
enable those responsible to keep a very close check on the 
work of a department, and will ensure, jn/rr aim, that 
tenders are not being lost owing to estimates being in 
excess of actual costs 

(2) A considerable proportion of the information con¬ 
tained m Ihe above returns is capable of grajihical, repre¬ 
sentation, and, where this method is possible, it will 
umally be found that such treatment lends considerably 
to the clarity of the statements, and will emphasize many 
points which would otherwise be missed. 


F. Foundry Work 

(1) Foundry work is of especial interest to the engineer 
as he IS largely dependent on the products of the foundry 
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for his raw material. In many ways foundry costs require 
special treatmcpt owing to the unique nature of the work 
L^ually the method adopted is a combination of job and 
pricess costs [see p. 9) The cost may be apportioned 
to each job by operation Thus the cost of a casting may 
ba shown as follows— 

(a) Cost of metal at cupula sjioul (Material, labour 
and overhead expense ) 

{h) Moulding. (Labour and overhead e\})en-e ) 

{c) Core-making (Labour and overhead exjxmse ) 

(d) Cleaning and Fettling (Laboui and overhead 
expense) 

The overhead charges may be distributed on a basis 
of a percentage on the direct labour charges, a machine- 
hour rate method, a ratc-per-lb method, or by a com¬ 
bination of these methods Particular care is required 
in the treatment of the cost of defective castings and of 
pouring losses Foundry work may be classified into 
a number of groups, and castings are then charged out 
at a fixed rate per lb according to the classification of 
the particular castings being chaiged The difference 
between the total of these estimated chaiges for a month's 
work and that of the actual exjx'iises iiicurred repiescnts 
profit or loss for the month 

(2) In line with the jirocedure adojited for other depait- 
ments, a monthly statement of geneial toundry statistics 
may be prepared by the Cost Dejwlmenl Comparative 
figures would be given for such itdins as the following— 

(1) Cost in pence per lb (a) Total 

(6) Material 

(c) Labour 

(d) Overhead 

(2) Delivery price in pence per lb 

(3) Profit or loss for month 

(4) Output in lbs (a) Total for month 

(b) Average per man-hour 

Per cent to total hours 


(5) Overtime 

(6) Average hourly pay 

(7) Wastage, per cent 



INPUT. 


Details 


Total 

Cost 





' i ^ 

«Work in hand at end of May - 




Brought forward 




Castings in stock 



.'3,412 1 1 

Work on unfinished ('ores 



,« 

Labour . 

/398 

2 

6 , 

Overhead Fxpeiise . 

597 

3 

9 1 

• ' 



1 995 6 

Work on unfinished Moulds 



1 

Liibour 

406 

3 

4 

Overhead Expense 

(j09 

5 

- ' 

— 



— i 1,015 ' 8 

Adjustment for diffcromcs in unfinished work 

at end of May and June - 




Cores Labour 

100 



Overhead ]''xj)enses 

150 



Moulds Labour 

54 

16 

8 

Overhead Expenses 

82 

5 



Cost I 
d /lb ! 
' of 
I Output i 

i [ 

2 


3 


•026 

•039 

014 

021 


3. Labour Charges for June— 


Core-making 

631 

3 

4 



163 

Moulding 

3,006 

7 

8 



; 777 

• Fettling 

542 

13 

6 



•140 

_ . 

. - 

,— 

1 4,180 

4 

6 , 

4 Actual Factory Ovcrhe.ul ('luirges 



j 5,206 

' 17 

1 3 ; 1 347 

5. Material Charges - 







Pig-iron 

2,400 

1 

3 

1 



Scrap 

431 

2 

6 




Coke 

613 

4 

6 




Sand 

300 

10 





Plumbago 

45 

5 

- 




Oil 

70 

3 

4 




Miscellaneous 

210 

3 

6 





_ _ - 

— 

_ , 

4,070 

10 

1 ' 1 054 1 

6 Balance (Profit for June) 




1,274 

1 ! 

7: , 

Totals 



20,154 


2 3 581 

Weight of Output 





LBS 

Castings shipped in June 






899,001 

Castings in Stock at end of June 





224,112 


Total . 





1,123,113 

Less Castings in Stock at end of May 





196,098 

Net Weight produced 

m June 





927,015 


Fig 28 —Iron Foundry Statement 





OUTPUT. 


Details 


Value 


J 




: 1 i 5. : 

d 

1 Castings sniped in June 

2 Wol-k in hand at end of June— 




14,366 1 16 

S 

Carried forward 






Casting* in vStork 

Work on unfinished Coies 




3,922 1 12 

2 

Labour 

/298 

2 

6 



Overhead Fxpensc 

447 

3 

9’1 

745 ’ 6 

3 

Work on unfinished xMoiilds 






J^abour 

351 

6 

8 



Overhead L.xpense 

527 

- 


878 6 

241 7 

3 

t Foundry Equipment 




7 


i 20,154 9 1 2 


Average Cost (Penc e ph r Lb ) 



May 

j June 

Net Weight produced 

863,144 lbs 

|927,0151bs 


d 

d 

Labour . . . 

1 203 

1 120 

Overhead Expense . . . .i 

1 521 

1 407 

Material . . j 

1 044 

1 054 

Total Cost per lb (li) . . . | 

3 768 1 

3-581 




FOR 30th June, 1924. 
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In addition to the above statistics a monthly statement 
should be prepared showing the results of the month’s 
work. Such a statement is illustrated in Fig 28. ^ 

On the left-hand side of the statement particulars ♦ire 
given of the input of material, labour and overhead expense, 
together with the unit cost per lb. of castings produced for 
each item A statement of the weight of castings produced 
IS given at the foot of the form, and this total divided into 
the figures of the hrst or second columns will give the 
figures shown in the third column 

As the weights represented by the items in section 1 
are not included in the statement of net weight produced 
shown at the bottom of the form, the unit costs per lb. 
of output aic not shown m the third column for this section. 

Section 2 represents an adjustment to the cost per lb 
of outjnit to allow for the difference in the amounts of 
unfinished work at the end of M.iy and June This adjust¬ 
ment is necessary as obviously outjmt will have been 
obtained at the expense of work in hand The adjust¬ 
ment does not, liowever, affect tlie total exfienditiire for 
the month The remaining sections under input are 
self-explanatory 

On the right-hand side of the statement are given 
particulars of the output for the month, separate sections 
being given for castings shipjied, work m hand at the end 
of the month, and foundry equipment At the bottom 
of the page a comjiarative statement is given for the 
cost per lb of output for the month under consideration, 
together with that for the preceding month. 
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Credit notes, 31 
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e.\port information. In demy 8vo, cloth gilt, 447 pp 21s. net. 

CASE AND FREIGHT COSTS. The Principles of Calculation relating to the 
Cost of, and Freight on. Sea or Commercial Cases. By A. W. E. 
Crosfield In crown 8vo, cloth, 62 pp 2s. net. 

CONSULAR REQUIREMENTS FOR EXPORTERS AND SHIPPERS TO ALL 
PARTS OF THE WORLD. By J S Nowery Second Edition, Revised 
and Enlarged. Including exact copies of all forms of Consular Invoices, 
etc In demy 8vo, cloth 7s. 6(1. net 

INTRODUCTION TO SIIIPBROKING. By C D. MacMurray and M M 
Cree In demy 8vo, cloth, 166 pp .?s. 6(1. net 

SHIPPING BUSINESS METHODS. By R B. Paul In demy 8vo. cloth 
gilt, 104 pp 38. 6d. net 
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EXCHANGE) AND HANKING, m their Practical, Theoretical, and 
• Legal Aspects. A complete Manual for Bank Official^ Business Men, 
and Students of Commerce. By H T Easton, Associate of the InfAtuie 
of Bankers Second Edition. In demy 8vo, cloth gilt, 312 pp 6s. net. 

, ENGLISH PUBLIC FINANCE. From the Revolution of 1688. "fith 
Chapter^ on the Bank of England. By Harvey E Fisk. In demy 8vo, 
cloth gilt, 207 pp. 78. 6d. net. 

FOREIGN EXCHANGE AND FOREIGN BILLS IN THEORY AND IN 
PRACTICE. By W. F. Spalding, Certificated Associate, Institute of 
Bankers. Fourth Edition In demy 8vo, cloth gilt, 261 pp 7s. 6d. net 

EASTERN EXCHANGE* CURRENCY, AND FINANCE. By the same Author. 
•Third Edition In demy 8vo, cloth, 375 pp., illustrated. ISs. net. 

FOREIGN EXCHANGE, A PRIMER OF. By the same Author In crown 
8vo, cloth, 108 pp 3 . 6d. net 

BANKERS’ CREDITS AND ALL THAT APPERTAINS TO THEM IN THEIR 
PRACTICAL, LEGAL AND EVERYDAY ASPECTS. By the same Author 
In demy 8vo, cloth gilt, 126 pp. lOg. fid. net 

HUE FUNCTIONS OF MONEY. By the same Author With a Foreword 
by G. Armitage Smith, D Lit, M A In demy 8vo, cloth gilt, 179 pp. 
7g. fid. net 

THE LONDON MONEY 3IARKET. By the same Author A practical 
guide to what it is, where it is, and the operations conducted in it In 
demy 8vo, cloth gilt, 232 pp lOs. fid. net 

PRACTICAL BANKING. By J F G Bagshaw, Certificated Associate of the 
Institute of Bankers With chapters on “The Principles ol Currency,” 
by C F Hannaford, Associate of the Institute of Bankers ; and “ Bank 
Book-keeping,” by W H Peard, Member of the Institute of Bankers m 
Ireland In demy 8vo, cloth gilt, 397 pp. 7s. fid. net 

BANK ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By J F. 
Davis, D Lit, M A , LL B In demy 8vo, cloth gilt, 165 pp fis. net. 

BILLS, CHEQUES, AND NOTES. A Handbook for Business Men and 
Lawyers By J A. Slater, BA, LL B (Lond.). Third Edition. In 
demy 8vo, cloth gilt, 214 pp. fis. net. 

THE BANKERS’ CLEARING HOUSE. What it is and what it does By 
P. W. Matthews. In demy 8vo, cloth gilt, 168 pp. 78. fid. net. 

BANKERS’ SECURITIES AGAINST ADVANCES. By Lawrence A Fogg, 
Certificated Associate of the Institute of Bankers. In demy 8vo, cloth 
gilt, 120 pp. fis. net. 

BANKERS’ ADVANCES. By F, R. Stead. Edited by Sir John Paget, 

K C. In demy 8vo, cloth, 144 pp. fis. net, 

BANKERS’ ADVANCES AGAINST PRODUCE. By A. Williams. In 
demy 8vo, cloth gilt, 147 pp. fis. net. 

SIMPLE INTEREST TABLES. By Sir Wm. Schooling, K B.E, In crown 
* 8vo, clofrh gilt, 188 pp 218. net. 
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DICTIONARY OF RANKING. A Complete Encyclopaedia of Banking Law 
and Practice By W Thomson, Bank Inspector. Fourth Edition, 
nevised and Enlarged In crown 4to, half-leather gilt, 691 pp. 30s. net. 

BRITISH FINANfE. See p 8. * I 

TITlI deeds and the RUDIMENTS OF REAL PROPERTY LAW. By 

R Stea% Third Edition In demy 8vo, cloth, 151 pp 68. net 


SECRETARIAL WORK 

THE COMPANY SECRETARY’S VADE MECUM. Edited by Philip Tovey, 
F CI S. Third Edition, Revised and Enlarged. In foolscap 8vo, cloth 
8s. 6d. net. 

SECRETARY’S HANDBOOK. A Practical Guide to the Work and Duties 
in connection with the Position of Secretary to a Member of Parliament, 
a Country Gentleman with a landed estate, a Charitable Institution , 
with a section devoted to the work of a Lady Secretary, and a chapter 
dealing with Secretarial work in general Edited by 11 E Blain, C B E 
In demy 8vo, cloth gilt, 168 pp 6s. net 

GLIDE FOR THE COMPANY SECRETARY. A Practical Manual and Work 
of Reference for the Company Secretary By Arthur Coles, F C I S 
Second Edition, Enlarged and thoroughly Revised. With 76 facsimile 
forms, and the full text of the Companies Acts, 1908 and 1913, the 
Companies Clauses Act, 1845 , Companies (Foreign Interest) Act, 1917 , 
Companies (Particulars as to Directors) Act, 1917 , and War Legislation 
In demy 8vo, cloth gilt, 432 pp 68. net. 

DICTIONARY OP SECRETARIAL LAW AND PRACTICE. A Compre¬ 
hensive Encyclopaedia of Information and Direction on all matters 
connected with the work of a Company Secretary Fully illustrated with 
the necessary forms and documents With Sections on special branches 
of Secretarial Work Edited by Philip Tovey, F C I S With con¬ 
tributions by nearly 40 eminent authorities on Company Law and Secre¬ 
tarial Practice, including The Rt Hon G. N Barnes, M P , F Gore- 
Browne, K C., M A ; A Crew, F C I S ; J. P Earnshaw, b" C I S , 
M Webster Jenkmson, F.CA , F. W, Pixley, FCA Third Edition, 
Enlarged and Revised In one volume, cloth gilt, 1011 pp 42s. net 

DEBENTUjlES. A Handbook for Limited Company Officials, Invcstor^ 
and Business Men. By F. Shewell Cooper, M A,, of the Inner Temple, 
Barnster-at-Law. In demy 8vo, cloth gilt, 149 pp 68. net. 

THE TRANSFER OP STOCKS, SHARES, AND OTHER MARKETABLE 
SECURITIES. A Manual of the Law and Practice. By F D Head, 
B.A. (Oxonj, Barnster-at-Law Third Edition, Revised and Enlarged 
In demy 8vo, cloth gilt, 220 pp. lOs. 6d. net. 

THE CHAIRMAN’S MANUAL, Being a Guide to the Management ol 
Meetings in general, and of Meetings of Local Authorities ; with separate 
and complete treatment of the Meetings of Public Companies By 
Gurdon Palin, Barnster-at-Law , and Ernest Martin, F C.I b 
In crown 8vo, cloth gilt, 192 pp. 58. net. ^ 

HOW TO TAKE MINUTES. Edited by Ernest Martin, F.C.I S Second 
Edition, Revised and Enlarged. In demy -Svo, cloth gilt, 130 pp^ 
% 6d. net 
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WHAT IS THE VALUE OF A SHARE ? Tables for readily and correctly 
ascertaining (1) the present value of shares; and (2) what dividends 
should be paid annually to justify the purchase or market price of shares 
1 By D. W Rossher In deray 8vo, hrap cloth, 20 pp<k 2s. 6(1. net 

IROSPECTUSES: HOW TO READ AND UNDERSTAND THE»i. By 
Phiiip Tovey, FCIS In demy 8vo, cloth, 109 pp ^ 68. net. 

PRACTICAL SHARE TRANSFER WORK. By F W I.idinoioR A« 
Handbook for the use of tonipany (lerKs In crown 8vo, 123 pp 
3 k 6(1. net 

QUESTIONS AND ANSWERS ON SECRETARIAL PRACTH'E. By E J 

Hammond, A C 1 S , A L A A In demy Nvo. cloth gilt, 250 pp 

7s. 6(1. net 


INCOME TAX 

INCOME TAX AND SUPER-TAX PRACTICE. Incorpoiatmg the Con¬ 
solidation Act ol 1918 and the Finance Acts, 1919 and 1920 Fourth 
Edition By VV E Snelling In demy 8vo, cloth eiH 12s. 6(1. net 

TAXATION ANNUAL. Deals with Income Tax and Super-tax , Estate. 
Legacy, and Succession Duties, Customs and Evcise Duties, Stamp 
Duties, etc By W E Sneleing In demy 8vo, cloth gilt 10s. 6(1. net 

SUPER-TAX TABLES, By G 0 Parsons 16 pp Is. net. 

THE “ ABACUS ’’ INCOME TAX TABLES. By H J Hammond, A L A A. 
2s. net 

CORPORATION PROFITS TAX EXPLAINED AND ILLUSTRATED. By 

P D Leake, FC.A. In crown 8vo ls.net 


ECONOMICS 

ECONOMIC GEOGRAPHY. By J McPari »nb, M A , M Com In demy 
8vo, cloth gilt, 568 pp, with 18 illustrations lOs. 6(1, net 

THE PRINCIPLES OF ECONOMIC GEOGRAPHY. By R m Rudmosh 
Brown, D Sc , Lecturer in Geography in the Univnsity of Sheffield In 
demy 8vo, cloth gilt, 223 pp lOs. 6(1. net 

OUTLINES OF THE ECONOMIC HISTORY OF ENGLAND. A Study in 
Social Development By H O Merediih, MA, M Com , Fellow of 
King’s College, Cambridge In demy 8vo, cloth gilt, 376 pp 7s. 6(1. net 

THE HISTORY AND ECONOMICS OF TRANSPORT. By Adam W 
Kirkaldy, M a , B Litt (Oxford), M Com (Birnniigham), and Alfred 
Dudley Evans Second Edition In demy 8vo, cloth gilt, 364 pp 
15s. net 

BRITISI^ FINANCE DURING AND AFTER THE WAR, 1914-1921. The 

result's of investigations and materials collected by a Committee of the 
British Association, co-ordinated and brought up to date by A H Gibson, 
and ecjited by A W Kirkaldy, M A , B Litt In demy 8vo, cfoth gilt, 
479 15s, net 
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BRITISH LABOUR. Replacement and Conciliation, 1914-1921. Edited by 
Adam W. Kirkaldy, M.A., B.Litt., M.Com. Deals with the results of 
inquiries arranged,by the Section of Economic Science and Statistics of 
tne British Association In demy 8vo, cloth gilt. lOs. fid. net. 

PLAIIjL ECONOMICS. An Examination of the Essential Issues. By G. Lee, 
M.a , M Com Sc. In crown 8vo, cloth gilt, 110 pp. 3s. fid. net. 

LABOUR, CAPftAL, AND FINANCE. By “Spectator” (Walter W. 
W^LL, F J I) Essays on the Social, Economic, and Financial Problems 
of the Day In crown 8vo. cloth, 127 pp Ss. fid. net 

RECONSTRUCTION AND FOREIGN TRADE. By E T Williams, MIKE. 
In demy 8vo, 52 pp 2s. net 


ADVERTISING AND SALESMANSHIP 


THE CEAl’T OP SILENT SALESMANSHIP. A Guide to Advertisement 
Construction By C Maxwell Tregurtha and J W. Frings. Size, 
6J m by 9^^ in,, cloth, 98 pp , with illustrations 5s. net 

THE NEW BUSINESS. A Handbook dealing with the Principles of Adver¬ 
tising, Selling, and Marketing By Harry Tipper, President Advertising 
Men’s League, New York In demy 8vo, cloth gilt, 406 pp. 8s. fid. net., 

SALESMANSHIP. By W A Corbion and G E Gkimsdale In crown 
8vo, cloth, 186 pp. 3s. fid, net. 

PRACTICAL SALESMANSHIP. By N. C, Fowler, Junr In crown 8vo, 
367 pp 7s. fid. net 

COMMERCIAL TRAVELLING. By Albert E Bull In crown 8vo, cloth 
gilt, 174 pp 3s. 6(1. net 

THE BUSINESS MAN’S GUIDE TO ADVERTISING. By the same Author. 
In crown 8vo, cloth, 127 pp 3s* fid. net 

THE PSYCHOLOGV OF ADVERTISING IN THEORY AND PRACTICE. 
By W Dill Scott, Ph D 12s. fid. net. 

ADVERTISING AS A BUSINESS FORCE. By P. T Ciierington In 
demy l^o, cloth, 586 pp. lOs. fid. net 

THE MANUAL OF SUCCESSFUL STOREKEEPING. By W A Hotchkin. 
In demy 8vo, 298 pp 8s. fid. net 

A SHORT COURSE IN ADVERTISING. By Alex F Osborn. In demy 8vo, 
cloth gilt, 261 pp 12s. fid. net 

MAKING ADVERTISEMENTS AND MAKING THEM PAY. By Roy S. 
Durstine In demy 8vo, cloth gilt, 264 pp. 12s. fid. net. 

1 HE PRINCIPLES OF PRACTICAL PUBLICITY. By Truman A de Weesb. 

In large crown 8vo. cloth, 266 pp, with 43 illustrations. lOs. 6(L net. 

CONDUCTING A MAIL ORDER BUSINESS. By A. E. Bull. Tn crown 
8vo. cloth, 106 pp. 28. net. 
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MAIL ORDER ORGANIZATION. By P. E. Wilson In crown 8vo, cloUi 
gilt, 127 pp Ss. 6d. net. 

REyiNG GOODS. By the same Author. In crown 8vo, cloth, 103^pp. 
'' net. • 

ADS. AND SALES. By Herbert N Casson. In demy 8vo, cloth, ll? pp. 
Ss. 6d. net. 
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MODERN PUBLICITY. By A. W. Dean In crown 8vo, cloth, 7(5 pp. 
28. 6d. net. 

EFFICIENT SALESMANSHIP. By F W Siirubsall In crown 8vo, 
cloth, 126 pp 2s. net 

MODERN METHODS IN SELLING. By L J IIoenig 310 pp 10s. 6d. 
net 

PRACTICAL PRESS PUBLICITY. By A L Culyer In demy 8vo, cloth, 
95 pp. Ss. 6d. net 

WINDOW DRESSING. By G L Timmins In crown 8vo, cloth, 85 pp. 
28. net 
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MERCANTILE LAW. By J. A Siater, BA., LLB A Practical Exposi¬ 
tion for Law Students, Business Men, and Advanced Classes in Com¬ 
mercial Colleges and Schools. Fifth Edition In demy 8vo, cloth gilt, 
464 pp 7s. 6d. net 

COMPANIES AND COMPANY LAW. Together with the Companies (Con¬ 
solidation) Act, 1908 , and the Act of 1913 By A. C. Connell, LL B. 
(Lond), of the Middle Temple, Barnster-at-Law. Second Edition, 
Revised. In demy 8vo, cloth gilt, 348 pp. Os. net 

COMPANY CASE LAW. By F. D Head, BA fOxon), Barnster-at-Law. 
In demy 8vo, cloth gilt, 314 pp 78. 6d. net 

THE LAW RELATING TO THE CARRIAGE BY LAND OF PASSENGERS, 
ANIMALS, AND GOODS. By S W Clarke, Barnster-a>-Law. In 
deray 8vo, cloth gilt, 350 pp. 78. 6d, net 

THE LAW RELATING TO SECRET COMMISSIONS AND BRIBES (Christ- 
mas Boxes, Gratuities, Tips, etc) The Prevention of Corruption Acts, 
1906 and 1916 By Albert Crew, Barnster-at-Law Lee Prizeman oj 
Gray's Inn Second Edition, Revised and Enlarged In demy 8vo, 
cloth gilt, 252 pp lOs. 6d. net 

BANKRUPTCY, DEEDS OF ARRANGEMENT, AND BILLS OF SALE. 
By W Valentine Ball, MA, Barnster-at-Law. Fourth Edition 
Revised in accordance with the Bankruptcy and the Deeds of 
Arrangement Acts. 1914 In demy 8vo, 364 pp. 128. 6d. net. 

PRINCIPIES OF MARINE LAW. By Lawrence Duckworth, Barnster- 
at-Law Fourth Edition, Revised. In demy 8vo, about 400 pp. 
78. 6d. net. 
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GUIDE TO THE LAW OF LICENSING. The Handbook for all Licence- 
holders. By J. Wells Thatcher, Barnster-at-Law In demy 8vo, 
rioth gilt, 200 pp 5s. net. 

RAILWAY (REBATES) CASE LAW. By Geo. B. Lissenden. In lemy 
8 ^ 0 , cloth girt, 450 pp. lOs. 6 d. net. 

GUIDE TO RAILWAY LAW. By A E Chapman, M A , LL D. A Hand- 
Ifook for ll^iders, I’asscngcrs, and Railway Students. Second Edition. 
In demy 8vo, cloth gilt, 239 pp 7s. 6d, net 

PARTNERSHIP LAW AND ACCOUNTS. By R W Holland, O.B E., 
M A , M Sc, LL D , Barnster-at-Law In demy 8vo, cloth gilt, 159 pp 
Cs. net 

THE LAW OF CONTRACT. By the same Author Revised jnd Enlarged 
Edition. In demy 8 vo, cloth, 123 pp. 5s. net. 

WILLS, EXECUTORS, AND TRUSTEES. By J. A Slater, BA, LL^. 
With a chapter on Intestacy In foolscap 8vo, cloth, 122 pp. 28. 6d. net. 

INHABITED HOUSE DUTY. By W. E Snelling In demy 8 vo, cloth 
gilt, 356 pp 12s. 6d. net 

THE LAW OF REPAIRS AND DILAPIDATIONS. By T Cato Worsfold, 
M A., LL.D In crown 8 vo, cloth gilt, 104 pp 3s. Cd. net 

THE LAW OP EVIDENCE. By W Nembiiard Hibbert, LL D , Barnster- 
at-Law. Fourth Edition, Revised In crown 8 vo, 120 pp 7s. 6d, nef 

THE LAW OP PROCEDURE. By the same Author. Second Edition. In 
demy 8 vo, cloth gilt, 133 pp. 78. 6 d. net 
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BUSINESS MAN’S ENCYCLOPAEDIA AND DICTIONARY OF COMMERCE. 

A reliable and comprehensive work of reference on all commercial sub¬ 
jects, specially designed and written for the busy merchant, the com¬ 
mercial student, and the modern man of affairs Edited by J A Slater, 
BA, LL B (Lond) Assisted by upwards of 50 specialists as con¬ 
tributors With numerous maps, illustrations, facsimile business forms 
and legal documents, diagrams, etc Second Edition. In 4 vols, large 
crown 4to (each 450 pp), cloth gilt 48. net 

BUSINESS MAN’S GUIDE. Seventh Revised Edition With French, 
German, Spanish, and Italian equivalents for the Commercial Words 
and Terms. Edited by J A Slater, BA, LL B (Lond.). The work 
includes over 2,000 articles In crown 8vo, cloth, 520 pp. 68. net. 

COMMERCIAL ARBITRATIONS. By E J Parry, BSc, F.IC, F.CS. 
An invaluable guide to business men who are called upon to conduct 
arbitrations In crown 8vo, cloth gilt 3s. 6d. net 

COMMERCIAL CONTRACTS. By the same Author A Guide for Business 
Men In crown 8vo, cloth, 200 pp 58. net. 

THE SHAREHOLDER’S MANUAL. By H H Basskti In crown 8vo, 
cloth gilt, 140 pp Ss. 6d. net. 

THE INVESTOR’S MANUAL. By W. W. Wall In crown 8vo, cloth, 
122 pp 38. 6d. net. 
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